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THE CAPTURE OF THE HUASCAR. 


blish an engraving taken from a very interesting 

Po by the BB. pie. by a Chilian officer after the 
battle, and plan showing the movements of the combatants, 
and we appeod below an account written by one who has 
visited the vessel and examined her injuries. This is the 
frst pi battle between sea-going ironclads that has been 
f out, and hence every adcitional particular bas a spe- 
dal value. It will be seen that the Huascar was terribly 
i which was expected from the previous news as 
ithe carnage on board. That she was overpowered by the 
Amirente Cochrane before the arrival of the Bianco | Ps 


jada cppears clear, and it is certain that her own gunnery. tripod system, and this appears to be gone. 


“ Blanco Encalada 


killed all the men caving and the relief waiting. The 
superior steering powers of the Cochrane must have given 
her the advantage of position, for she had a number of fair 
hits at the broadside, and the fact of most of the blows 
being on the after body shows she maneuverd to keep 
round the stern of the Huascar, not only to avoid the ram, 
but also to mask the sweep of her turret guns, which would 
have a much freer range before than abart the beam; and 
also to try and cripple her steering, in which she eventually 
The confirms this vi 

appears to have hit obliquely and , 
shown on the bow nearly abreast of where the foremast 
stood. The foremast of Huascar was on Captain Uoles’ 
The muzzle of 


e| in the shape of to 


ness. When it is seen that the Huascar, with only 444-in. 
armor, can stand up and fight for an hour and a balf against 
300- r — guns capable of ing armor 
double the thickness without being sent to bottom, it is 
to our minds clear that if the Huascar had been faster and 
handier than the Almirante Cochrane she would have had 
time and opportunity to use ber ram on the stronger vessel, 
and doubtless the intrepid officer in command of the Huas- 
car would have done so effectively unless the Chilian could 
bave brought to bear a more summary mode of punishment 

rpedoes. This bears out the experience 
derived from the action of the Shab and Huascar. It ismuch 
too commonly thought that if the guns of one ship can 
penetrate the armor of another, the action must necessarily 


“ Almirante Cochrane.” 


Fe. 1—ACTION BETWEEN THE PERUVIAN TURRET-SHIP “HUASCAR” AND THE CHILIAN IRONCLADS" 
“ALMIRANTE COCHRANE” AND “BLANCO ENCALADA,” OCTOBER 8, 1879. 


Practice was wretched—as had indeed as it was when she 
Watengaged by the Shah. When we remember that the 
Almirante Cochrane carried the same weight of broadsade 
® the Huasrar. and comnare the well directed hits inflicted 
8 the latter with the fact that the Cochrane was only hit 
twice, and did not receive any materia! damage, it is evi- 
@ent the Peruvians mu-t have fired very wild!y, and had 
bat indifferent control over the movements of the guns. 
The fact of losing their gailant Commander Grw at the 
maing of the action doubtless had a demoralizing effect 
Om the crew of the Huascar. from which they never appear 
have recovered. That they continued to fight obstinately 
and gallantly there can be no doubt. but it was the courage 
despair Without the euidince of a ccol, clear head, The 
Getivered by the Chilians, however, were -singular'y 
well placed. They are well distributed and likely to do 
mech dymace. if not cripple the shin. The shot which 
Sincularly w or very one. ot 
Seald show more clearly than this one fatal shot the ae 
nd of building up a weakly-protected tower of this 
to draw the enemy's attention to the whereabouts of the 
Seti valuable life on board. It.has often been said by our 


We officers j fi i 
3 in reference to the conning towers fitted in 


Re their chance in anv other part of the ship, or command 
pod 3h unprotected snot than make use of them. 
We ome right aft which 


importance than the <hot which struck the tower is | that are well worth thought and study, and foremos' amon 
destroyed the stecring gear and | these is superior speed and 


| repaid by the result for resisting 
| be pode a good illustration Saf what is likely to happen 


the small broadside gun at A was shot away. The iron 
plate protecting the men at the Gatling gun in the main-top 

at B was shot awav and the men killed. The conning tower 

(hexagonal) in which Admiral Grau was killed is shown at 

C. The turret was penetrated by two shots, the one at F 

starting the ton plates, and that at G landing oa the gun 

carriage alongside the trunnions. Another shot at H carried 

away the capstan. and the top of the stem and forecastle 

plating was shot away, asshown at The vessel is shown | 
cleared for-action with the bulwarks stowed away so as not 

to obstruct the fire of the turret guns. 

No mention is made of torpedoes in this action, or of the 
Chilians attempting to ram the Huascar. although both the 
Almirante Cochrane and Blanco Encalada have ram bows, 
and from their ereater speed and turning power could easily 
have rammed had they chosen. Feeling confident in the | 
superiority of their artillery and armor, they doubtless 
hesitated to strike with the ram so long as there was a 
chance of capturing the H they have been amply 
temptation. This may 


in most future contests among ironclads. The vessel weak- 
est in the artillery duel will protiably try to ram the stronger, 
while the latter will, if possible, avoid coming to close 


our own earlier ironclads that they would rather | quarters within the reach of ram and torpedo so long as the 


advantage in guns remains with bim 
Some important lessons may be drawn from this action 


the enormous value of 


be a short one. Sufficient allowance is not made for the in- 
accurate firing at sea during a naval action People talk 
about the difference between 18 in. and 20 in of armor as 
if one rendered a sbip safe, and the other left ber liable to 
be sent to the bottom by a single shot in what is termed a 
vital part. We think the experience of the recent action in 
the Pacific shows that such chances are small compared 
with the probability of the faster and handier ship having 
time enough to use her ram in spite of a considerable dis- 
ty in armor and armament. and with no pretensions to 
ing invulnerable, provided the engines and boilers are 
kept secure below water, and the steering apparatus is effi- 
ciently protected. We append the following description, 
received from a correspondent in Chilian waters, and to 
which we have before referred: 

Now for the Huascar. You know that she has frightened 
the whole of the Chilian coast towns; and it is said quite 
paralyzed trade. The ironclads were found to be no match 
for her, although on their trial trip only so few vears ago, 
they more than surpassed anything the Huascar had done. 
The Chilanos had sacked their English engineers, and the 
natural result of placing such machinery in the bands of in- 
experienced men was that it got neglected, and the Cochrane 
was sent to Valparaiso and repaired at I am afraid to say 
the price The O’Higeins had new boilers, and when they 
arrived the other day, they went to the Mejillones and waited 
for the chief engineer of the Blanco to put hisshipin a little - 
order. When Arica to . 
look for the Huascar, and her at any cost, they found 


5 
‘ ALL, 
= 
i 
= = == == : = == —— => = ‘ 
= = —== ==: = == = = — = = = 

Huascar.” 
‘ 

‘ 

ex 
> 
= 
: 
— 
{ 


8368 


she had gone south, and every day we heard of her visiting 
some port or the other. The Chilian fleet then waited for 
her. On Tuesday, the 8th, we had news of her being south, 
and on Wednesday,early morning, we heard she had been in 
our bay, and as we knew the Chilian fleet were waiting out- 
side, we were not so much surprised to hear of her capture, 
She, wiih the Union, on passing round the north point of 
this bay, Point Moreno, met the Blanco ironclad, the Covo- 
donga wooden gunboat, and the transport Matias Cousifio. 
The transport was sent here to telegraph to Mejillones that 
the Huascar was being chased; but after coming on a short 
way, she turned to steam to Mejillones to take the news her- 
self. The Blanco and Covodonga allowed the Huascar and 
Union to go north, aud after going a short way, the smoke 
of the rest of the Ohilian fleet was seen, and the Huascar 
was placed betweer two fires. The Loa, fast transport, and 
the Magallanes were sent after the Union; the Magallanes 
was so far behind that the Loa had to slow, being no match 
herself for the Union. 

The Union cleared away at about 124¢ knots. The Huas- 
car fired the first two shots, but her shooting appears to have 
been very bad. The fourth shot from the ironclad Coch- 
rane struck the captain’s (of the Huascar) tower, and as it 
was only made of 3 in. iron, then 84g in. of wood, and an 
inner lining of 4g in. iron and hexagonal, the shot went 
through, knocking two of the plates forming two sides down, 
and must have burst inside, for the inner lining was all burnt 
away; and of poor Grau, regretted by all, only a leg and a 
foot and three or four teeth were found He must have been 
killed before he had time to realize danger. The second and 
third were also killed; and after fighting the Cochrane for 
one hour, and the fleet for another thirty-five minutes, she 
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THE NAVAL COMBAT IN THE PACIFIC. 


Tue battle between the Peruvian turret-ship Huascar and 
the Chilian ironclads Almirante Cockrane and Blanco Ep- 


vette O'Higgins and the armed tran 
keep the Peruvian corvette Union, t 


Another Chilian armed transport, the Itata, and another 


tion The Almirante Cochrane was the first to come within 
hail of the Huascar, which opened fire at half-past nine A. M. 

The fight, it appears, lasted for two hours, the two vessels 
keeping at about 300 yards’ distance from each other, and 
at one time, the Huascar’s flag being shot away, the Chilians 
thought that their adversary had surrendered, and raised a 
hearty cheer The colors, however, were once more run up 
to the main, but, in addition to the enemy’s fire, a terrible 
scene was taking place on board the Huascar. A great 
— of the crew, thinking that sufficient sacrifice of 
ife had been made, clamored that the signal of surrender 
should be made. Lieut. Garezon, however, staunchly op- 
posed the rioters, who were ultimately driven below by the 
Chilian fire. Shortly after eleven, when all hope was lost, 
the same officer pro) to blow up the sbip, but, yielding 
to the persuasion of one of the engineers, consented that 
the valves should be opened, and the crew given a chance 
to save themselves while the Huascar was sinking. Before, 
however, two feet of water had found their way into the 
hold, the Chilians had boarded the vessel, and the valves 
were at once closed. The Huascar does not appear to have 


calada took place on October 8, 1879, off Mejillones. In addi-| very many different kinds of experiments 
tion to the two ironclads, the Chilians had in action the cor | The apparatus consists of a glass tube, A A, 
rt Loa, which served to | inch internal diameter, ari about 4 inches long ( 
Huascar’s consort, out | At C is fitted a smaller tubc at 
of the field, and finally cleared her off the scene of action. | A tube, H K, tapering at B, is 


corvette, the Covodonga, also remained witnesses of the ac- slightly smaller in diameter than the other, 


| 


is employed to force water into this erator 
For purpose of studying principles 
randi of this apparatus, the following model (Fig. 1) * 
easily constructed in laboratories, and by means of whis 
=; be tried 
ora 


ht angles with the form, 4 
to the extrem ry 
Finally, another tube, N 

is fitted in ty 


same manner to the other extremity, A; at N it is sij 
enlarged. The steam is furnished by a glass flask, 0, w 

is provided with a uge, and the Arrange 
ment of which is shown in Fig. 1. é steam is in 
through the tube, K, the extremity, D, dipping in wate 
As soon as the pressure reaches 1 or 2 centimeters of mer. 
cury, the steam issues from the narrow part, H, with 
velocity, exhausts the air from the tube, A B, and the water 
risesin CD. The steam then condenses and makes quite, 
loud and very peculiar noise, while at the same time th. 
water spurts out from the tube, M, the jet fradually ip 
creasing in measure as the pressure rises. yhen it has 
reached about—3 centimeters, the rubber tube, T, js at 
tached to the tube, M, and the water rises up io the top of 
the bent tube, P, which is 10 inches high. the relative 
dimensions of the tubes and the apertures, H and N, gy 
proper, the water rises to a height which is equivalent 
the pressure in the generator. As the water falls back iniy 
the tank into which dips the section tube, C D, it finally 
passes through the apparatus several times, and thus become 
pretty quickly hea It is then found that as soon as th 


means of a rubber cork. 


Fie. 2—THE PERUVIAN IRONCLAD “HUASCAR” AFTER THE BATTLE. 


vein. Her flag was shot away, and it was thought she 
surrendered, but she fought under a second flag, and 
when she did surrender the forgot to stop her engines, and 
the Cochrane continued to fire on her; they could not trust her / 
She, the Huascar, tried to ram the Blanco, and the last three 
shots of the Blanco were fired at a range of under 20 meters. 
The Chilian ironclads are twin screws, and so can turn round 
like tops. The Huascar could have little chance of ramming 
them. Oonsidering the commanders were all killed, it is 
not surprising she gave in; had Grau lived h> would not 
have surrendered his ship in fighting trim. The Chilian 


ironclad Cochrane was hit twice, but no material damage | 


was done. One shot entered her stern, ing right through 
her diagonally, hitting the corner of the battery, glancing 
out and just touching the muzzle of one of her guns; the 
second shot hit her bow in the same way. The Huascar 
was severely punished, six shots went clean through her, one 
entered her stern, killing eight or ten men, Her steering 
ger" was knocked away three times, and this shot entering 

r stern killed all the men steering and the relief waiting— 
between fifty and sixty men killed on board the Huascar. 


The Palliser shells appear to have burst with dreadful effect; | 


one cleared the surgery, doctor wounded, table, and all; 
another sent beds and wounded right on top of the machin 
ery; one shot or shell entered her turret, as you'll see on the 

ans ee hit the trunnion of the cannon, bursting and 

isabling all inside; another en tered the turret higher "P go- 
ing right through and starting a top plate at the end. There 
was only one gunner left, and he fired the last shot at close 

uarters and missed the Blanco —the poor beggar could only 

re and not sight the gan. Another shot grazed the turret, 
scooping a piece out, and there is the mark of a shot from 
the Shah; the point penetrated about 24¢ in. Her nose is 
knocked clean away, her funnel pierced by two shots, and 
no end of bullets from two Gatlings up in the tops of 
the ironclads (the new revolving cannon, a Dutch name, 
Nordenfeldts, or some such name, they have two, one on 
each ship, they are not ‘‘ Gatlings ”). Of course she had no 
chance against such odds, and these ironclads, with their 
central batteries, could turn as quickly as the Huascar’s 
turret, and always have a cannon in position to bear on the 
enemy. I! was told this on board as proved, The Huascar’s 
turret is only worked by hand, but is as quickly re- 
volved as the guns are loaded I expect. I have got my in- 
formation from engineers of both ships. The three com- 
manders of the Huascar being killed, finished her; and being 
so overpowered, they had no chance in any way,|left as they 
were each on his own hook. The machinery escaped won- 
derfully. It has an old fashioned jet condenser, but it some- 
how puts the more modern ironclad’s machinery in the 
shade. The ironclads did 13 knots on their trial trip, and 
now do 10 to 11 knots. The turret ship did 11 knots, and 
now does about the same. The Huascar was painted gray. 
The small photograph of her is very like what she was be- 
fore her foremast was taken away. The shell that hit Grau’s 
tower must have burst inside it, for I picked up several 

ieces embedded in the woodwork. She has now arrived at 


| been so substantially injured as at first reported, but great 
, damage was effected, her steering apparatus was destroyed, 
her smoke stack traversed, the guns in her turret disabled, 
| and the whole deck swept clear of bulwarks and deck bouses, 
including Admiral Grau’s fighting tower, nothing being 
|found of that officer but his legs. The Gatling guns were 
freely used on both sides from the battery to the masts, and 
the scene below in the Huascar is stated to have been most 
horrible. Out of a crew of 200 no less than 78 were killed, 
| while out of the surviving prisoners some 25 or 10 were 
| wounded. Captain Aguirre was killed, and the surviving 
officer in command, Carbajal, was blinded by the explosion 
of a shell. The Almirante Cochrane, which is very little 
injured, is really entitled to the ey ot the capture, as at 
first she engaged the Huascar single-handed, the Planco not 
arriving until later in the day. It is satisfactory to hear 
that the Chilians make no vulgar boasts over their capture, 
and that two ships nst one and twelve guns against two, 
to say nothing of the otber vessels, were considered over- 
whelming odds. The Huascar is to be repaired, but while 
changing her nationality will retain her name.—Zondon 


GIFFARD INJECTOR. 
Tue Giffard injector is a well-known and curious appara- 


Fig. 1. 


tus, very much used at the poms time for 
boilers, and effecting this o 


alparaiso. She stopped at all the ports en her way dewn 
that had been frightened by her. — 


seem paradoxical; for the steam 


ject by means which, at first, | The 
from a generator | and, when the latter is at a 


temperature reaches about 45°, the apparatus can no longer 
operate; but, if the tube, T, be removed, it begins to work 
again, and continues till the temperature becomes 60°, andif 
the C ID is very short, even up to 65°. Seeing that the water 
becomes so rapidly heated, it may be believed that there is 
no loss of heat at the time of condensation of the steam, and 
that the mechanical work produced comes only from the ve 
locity of the latter. I have thus been led to think thats 
comp and cold gas would succeed as well as steam. 
However, there is one difficulty; air, for example, sucks up 
the water just as the steam does, but it afterwards divides 
the column which is drawn into the tube, M N, and the 
liquid jet is not continuous, In order that the experiment 
may succeed, the gas must disappear on issuing from the 
tube, H. Consequently all that we have to do is to substt 
tute for the air a gas—ammonia or hydrochloric acid—whieh 
dissolves almost instantaneously on issuing from the supply 
tube. In effect, by heating commercial aqua ammonia it 
the flask, O, and interposing a flask of quicklime to dry the 
gas produced, and, at the same time, to cool it, we arrive at 
the result anticipated; for, at the same pressure of 3 cent 
meters of mercury, the water is carried along in the same 
way as before, and the delivery is the same, but the noise 
due to condensation of the gas is a little different. Hydro- 
chloric acid behaves in the same manner and gives the same 
result. These experiments signify that the mechanical 
work of the G injector is not due to « transformation 


Fig: 


steam | of heat in motion at the time of condensation of the #es® 


condensed water has heated the water that it draws it. 
temperature varying 
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“aun 45° and 65°, according to the velocity of the water and steam, INTEROCEANIC CANAL PROJECTS.* as well as the Rio Grande, and their tributaries to the num- 
itself, it is no longer able to condense the whole of the steam; some By A. G. Menocan, ©.E. ber of twenty-two, are to be received into the canal; the 
De Oe bubbl s remaining gaseous divide the column and render the | 3 ; only provision made to ameliorate the effect of such an 
: of , outflow insignificant. — Charles Truchot, in La Nature. Tue object of the pogpent 2a r is to present for diseus- | enormous body of water is 191,000 cubic meters of excava- 
y be tried 1 ton in the beda of the streams at the several 
now attracting m public interest through press with the canal. mated cost of the work, as 
‘es POWERFUL PUMPING ENGINES. of the country, and which deserves the most attentive con- | given by Lieut. Wyse in his report, is 475,000,000 francs, 
fhe fot A snort time since, when describing the Cunard steam- | sideration by the engineer, on account of its ude, | or $95,000, 000. This line is not one of actual location, but 
mee | ship Gallia (ScieNTIFIC American SupPLemMent, No | the engineering difficulties involved in the solution of the | was traced on a map of the isthmus, between Colon and 
be 4 02 $209), we mentioned that the vessel was fitted with | problem, and the -- interest the world at large lms al-| Panama, constructed from such information us could be 
ted is i, itegal pumping engines. constructed by Messrs. J. & | ways shown, and will continue to show, in the execution of | obtained from the maps of the railroad and the survey of 
- the fi 5 > ynne, for circulating the water in the surface con- | the work. Mr. Garella, made in 1848, for a canal with locks, on a 


densers, etc. Of these pumping engines we now publish an 
ving which will show their — arrangement clearly. 
The engines have cylinders 11 inches in diameter, with 
jl-inch stroke, and the pumps have suction and delivery 
pipes 18 inches in diameter. As will be seen, the engines are 
vertical, and the two cylinders are placed together with the 
valve chests outside. The supply of water for the con- 
denser is circulated with ease by one pump, the second bein 
in reserve, while in case of accident to the hull of the vesse 
both pumps can be made to draw from the bilge, and will 


j 


c= 


discharge collectively over 15,000 ons per minute (=300 
barrels). The engines are cancfalts anton , and all the forg- 
are made of the best hammered steel. Oil is conveyed to 
all the bearings from a single oil box. Engines of the class 
illustrated are extensively used for circulating the water in 
surface condensers, pumping from the bilge and water 
vast compartments, etc , and they have given so much 
satisfaction to Messrs. J. & G. Thomson and the Cunard 
Company that the Sahara, now being built by Messrs. 
son, is to be fitted with them. The importance of 
thus providing large steamers with ample pumping power 
ean scarcely be overrated, and an instance of t occurred 
last week, when from the want of such power the Eldorado 
-Rearly became a wreck in the Bay of Biscay, the fires being 
onthe by water entering the vessel and the main engines 
thus stopped. — Engineering. 

Mera, Stace Ourrars.—While Wagner’s “ Nibelun- 
= was being performed at Munich one evening recently 
+ te seene took fire. Happily there was a metallic cur 

which eet the stage from the auditorium, and 

was immediately lowered, thereby preventing the serious 
Panic which might have ensued among the audience. After 
Some little interruption the fire was extinguished. 


Canteens, made of glass harde peculi 
. arden a ar » are 
about to be introduced into the Th oe army. Trans 
fmcy is thus combined with 

Ws or fells, or hot liquids. 


hi 2 means 


of 


wer to resist fracture by 
ey can also be closed her- 
construction. 


CENTRIFUGAL PUMPING ENGINES OF THE 88. “GALLIA.” 


It is evident that the American isthmus has been suffi- 
ciently ee by the United States surveying expeditions, 
and by private parties interested in opening a water passage 
between the Atlantic and Pacific oceans, to enable us to 
determine the difficulties that would have to be met in the 
construction of a ship canal at the several places pointed 
out as presenting favorable indications for execution, and 
on a careful examination of all the available data, the 

uestion seems to have narrowed down to Panama and 
icaragua as the only places where the work can be suc- 


location other than that adopted by Lieut. Wyse. The ele- 
vations of the ground given in the profile were also ob- 
tained, as near as practicable, from the same source of in- 
formation, and the figures are, therefore, to say the least, a 
rough representation of the natural conditions. 

is project was considered impracticable by the Tech- 
nical Commission of the Paris Congress. The sudden and 
high floods to which the turbulent river Cha and its 
tributaries are subject in the rainy season, and the disad- 
vantages under which those streams would have to be taken 
into canal, on account of the elevation of their beds 
above the sea, the pro level of the canal, together with 
the current that would be produced in the canal by the rise 
and fall of the tide in the 


~ of Panama (the spring tides 
amounting to 22 feet), would form such impediments to 


navigation, and so many serious difficulties and doubtful 
elements in the execution and | app of the work, that 
the plan had either to be modified or abandoned altogether. 
A sub-committee, compo: ed of the following distinguished 
engineers, viz., Messrs. Ruelle, Cotard, Couvreux, Favre, 
de Garay, Laroche, Lavallvy, and Lepinay, were appointed 
to estimate on the probable cost of the tunnel gned by 
Lieut. Wyse. eee that, supposing the work free 
from water, its probable ccst would be about 38,500 francs 
per lineal meter, or $59,444,000 for the length of tunnel 
, and with’ 26 per cent. added for contingencies, 
4,805,000 But if the work had to be done under water, 


*\as it was ¢ t would be the case in that portion of the 


excavation below the level of the sea, then the above esti- 
mate would be insufficient, and although the committee 
could not in that event arrive at the approximate cost, it 
was of the opinion that the expense would be increased by 
at least 100,000,000 francs, or $20,000,000. 

To meet these objections Lieuts. Wyse and Reclues sub- 
mitted several plans, more or less feasible, from which the 
following modifications to the original plan were accepted 
and estimated upon. A tide lock at the Pacific terminus to 
keep the surface of the water in the canal at the mean level 
of the Atlantic; an open cut in place of the tunnel; and 
new channels to ca to the ocean the waters of the river 
Cha; and its tributaries, from Matachin to the sea, inde- 
pendent of the canal, which should be kept entirely free 
all surtace drainage. 


age 

These modifications were considered as an improvement 
on the first plan; but the engineers differed widely as to the 
methods of execution and the practicability of the works 
P , at least in a commercial sense. : 
above-named engineers, on consultation with the sub- 
committee on locks and profiles, adopted uniform cross- 
sections and prices per unit of work for all the projects 
submitted to the congress, aud the modified project was 
estimated according to the amount of work computed by 
Lieut. Wyse, at $208,800,000, exclusive of the indemnifica- 
tien to the Panama Railroad 

The committee remarked in their report that such a sum 
bad been obtained by applying the ad prices for labor 
and material to the quantities of work furnished them, in- 
ereased by the sum of @5,400,0.0 named by the committee 
on locks, as required, in its estimation, for the canalization 
Of the Chagres and its tributaries and p accessories, 
and added — the opinion that the 
execution of such works as ong, open cut proposed, 
with a maximum depth of 821 feet above the sates of the 
water, and the construction of a new channel for the 
Chagres, the stability of which would not be assured, are 
subject to so many contingencies and difficulties that it was 
not possible to arrive at an estimate uf their probable cost.” 
The competency of the engineers hereinbefore named as 
composing that committee cannot be doubted; they are men 
of nigh established reputation 
consideration. 


f 
I have made careful computations with the object of as- 
certaining the amount of excavation required for the open 
cut proposed, and in order to arrive at as close an approxi- 
mation of the cubical contents as the data at hand would 
permit, the profile of the route submitted to the Paris Con- 
by Lieut. Wyse has been altered by the substitution of 
line of actual ion of the United States Surveying 
Expedition from the C river to the Rio Grande, in 


for integrity and professional 
rience, and their figures and opinions are entitled to 


, that I will confine myself. 
Three projects for a at Panama have been seriously 
cuggested and extimated upon, two at the level of the ocean ! 
and one with locks, the first two, the one extending 
from the Bay of Colon to the Bay of Panama has been de- 
vised by Lieuts. Wyse and Reclues, of the French Navy, | 
and lately advocated by M. de Lesseps, the successful _ j 
moter of the Suez Canal; and the other connecting the Bay ; 
of San Blas, on the Atlantic, with the Rio Bayano, inthe Bay 
of Panama, was first partially surveyed by Messrs. MacDou- 
gal and Sweet, in the interest of Mr. Kelly, and subse- 
quently re-examined by Commander Selfridge, U 8. N., 
1871, and Lieut. Wyse, in 1878. 5 

The pro for a canal with locks, ea Panama, was care- 
fully studied and the line actually located the U 
Expedition, under Commander 
U. 8. N.,in 1 


, of which the writer was the chief engineer. 


projected it consisted of a thorough cut at the the 
oceans, 78,200 meters (45°5 miles) in length, 20 meters (65°6 | 


a stopper of novel 
ple in n and durable. 


feet) wide, and 8°5 meters (27°88 feet) d of water, with 
a tunnel 72°20 meters (48 miles) long. river Chagres, | 

A read before the American Sosiety of Civil Engineers, New 
York. November 18, 1509. 


bays of Co’ 
2. With the cross section recommended by the Paris 
Congress: 


lieu of the defective profile of Lieut. Wyse. 

It should be stated, however, that the of the line 
has not been changed, and that by the profile adopted I have 
been able to base the computations on an elevation of the 
ground taken at every hundred feet between those points, 
and that the dividing is crossed at an elevation of 
204°7 feet above mean level of the sea, instead of 821°4 feet, 
as given in Lieut. Wyse’s profile. From Colon to the river 

at Matachin, and from the Rio Grande to Panama, 
no ions have been made, and the depths of the exca- 
vation have been taken from that profile. For the sake of 
eomparisen the computations have been made both accord- 
ing to the cross-sections proposed for the Nicaragua and 
Papama canals, with locks, and that recommended by the 
Committee on Locks at the Paris Congress. 
The following are the results obtained, viz. : 
1st. With the cross-sections adopted for the Nicaragua 


Excavation in rock above the level of the sea.... 61,329,477 


Excavation in rock below the level of the sea.... 14,111, 


Excavation in earth above the level of the sea... 15,904,339 
Excavation in earth below the level of the sea... 7,046,970 


22,951,309 


Resides this amount, there will be required no less than ,. 
1,800,000 cuble yards of rock exeavation under water in the 
Jon and Panama. 


. 


Wwe 
rs of 
with 4 
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time the 
adually ip. 
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» ay a Fic. ty 
the top of | 
| 
si 
60°, and if il 
monia in 4 
f 3 centi- 
the same 
Hydro- 
| 
echanical 
; | cessfully carried out. It is to the discussion of the most 
prominent features of these two routes, and their relative 
anal: 
J) Total rock, cub. yds............... 75,441,288 es 
| This was first presented for the | 
Congress, assembied at on the, Total earth, cub. yds......... .....- 
| the author in his report to he president of “Seciété du| Grand total of excavation in earth and rock, r 
| Canal Interoceanique.” dated April 4, 1879. As original) cub, yds......-- 
ne steam 
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8370 
Excavation im rock above the level of the sea ... 88,821,559 
Excavatien in rock below the level of the sea.... 11,741,022 


50,562,581 


Excavation in earth above the level of the sea... 14,604,916 
Excavation in earth below the level of the sea... 8,667,733 


Total earth excavation, cub. yds... ... 28,862,649 
Grand total of excavation in rock and earth. .... 78,925,230 


56,188,174 
Which is 10,000,000 cubic meters in excess of the total 


Ww for the 
The 


amount 


one-tenth above that point to the top of the rock. 

the Nicaragua route one-half horizontal to one vertical 
from the bottom of the canal to ten feet above the water, 
and one-fourth horizontal to one vertical above that point 
to the top of the rock, were considered necessary to ob 
tain the permanency of the works, and ay | were so adopted 
throughout the line. The water prism for the canal in 
rock proposed for the Nicaragua line is 2,418 square feet; 
that recommended by the Congress is 2,012 square feet. 
Nevertheless, it has been repeatedly stated by the friends 
of the Panama scheme that the dimensions proposed for 
the Nicaragua route are insufficient for a ship canal, and 
that to this fact is due the large difference in the estimated 
cost of the two routes. It is well known to those informed 
of the variable geological formation of the isthmus, as ob- 
served in the digging of wells, excavations for railroads, 
gold and silver mines, and other works, that vertical cuts 
and slopes with an inclination of one horizontal to ten ver- 
tical are impracticable for the proposed work with a total 
length of continuous deep cut of 414¢ miles, with an extreme 
depth of 822°5 feet above the bottom of the canal, and a 
mean depth of 174 feet for a distance of ten miles. 

The amount of excavation herein given is exclusive of 
what may be found yy" | to provide a new channel for 
the river Chagres and its tributaries from Matachin to the 
sea, a distance of 23 miles, as recommended by the Con- 
gress. No data has been obtained to enable us to arrive at 
an approximate cost of that work, estimated by the Con- 
gress at $3,400,000. The engineer may, however, appreciate 
the magnitude of that undertaking from the fact that the 
river Chagres, at Matachin, the point of its confluence with 
the canal, rises about 36 feet in times of flood; that the bed 
of the river is about 40 feet above the level of the sea, and 
has an inclination of 44¢ feet per mile for a distance of 12 
miles above that point. That the channel attains a width, 
in times of flood, of 1,500 or more feet, a sectional area of 
15,000 square feet, a curreit of 7 miles an hour, and a dis- 
charge of about 160,000 cubic feet per second. The in 
clination of the bed decreases considerably below Matachin, 
and as its volume, materially swelled by the addition of 
affluents with large flow, the sectional area of the new chan- 
nel will have to be increased in proportion. Below Mata- 
chin the river, for a distance of 10 miles, runs in a narrow 
valley confined by high precipitous hills, approaching from 
both sides. This valley is to be occupied by the canal, the 
width of which, at the top of excavation, will be about 500 
feet. The new channel for the river will, therefore, have to 
be cut through the high hills on the north, and protected 
across the narrow valleys by heavy embankments, and, in 
some cases, masonry walls. Similar difficulties, but on a 
smaller scale, will have to be met on the south side of the 
canal in canalizing the river Trinidad and other large 
streams, tributaries to the Chagres from that side. 

The difficulties and contingencies involved in the execu- 
tion of such works, considering the location, climate, rain- 
fall, etc., cannot be approximately estimated with our pre- 
sent information. Their stability, if ever completed, could 
not be assured, as they will be constantly menaced with 
total destruction by the periodical floods of the rivers. 


CANALS WITH LOCKS FROM COLON TO PANAMA. 


In 1875 the Government of the United States, at the re- 
quest of the commission appointed by the Presideut to ex- 
amine the different surveys made for an interoceanic canal, 
and to report as to the line possessing the greatest advan- 
tages, sent out an expedition to ascertain the practicability 
of a canal, with or without locks, across the Isthmus of 
Panama. In a preliminary examination of the route, it was 
observed that the high water marks of the river Chagres, in 
the vicinity of Matachin, disclosed the fact that the river 
was subject to freshets, which raised its surface to no less 
than 36 feet above its levelin the dry season, whch latter 
was 42 feet above the sea. All idea of a canal without locks, 
or of utilizing the bed of the river for ship navigation, was 
therefore abandoned, and attention was directed to the lo- 
cation of a canal with locks that would cross the river at 
such an elevation as would give a free flow underneath to 
the highest floods. The summit level of the canal was, on 
that account, fixed at an elevation of 128% feet above the 
mean level of the sea, as follows: 


Elevation of highest water mark. ++. 77°70 
Thickness of arch............ - 6°00 
Depth of water in the canal......... wecscecccccsece 26-00 
Elevation of summit level, feet........... 128-75 


The river is proposed to be crossed by means of an aque- 
duct having 1 s of 90 feet each, 1,900 feet extreme 
length, 65 feet wide, and 26 feet deep. 

he water to supply the canal will have to be obtained 
from the upper Chagres by means of a feeder 1044 miles 
long, and involving seven tunnels with an aggregate _—_ 
of 18,700 feet, and two siphons of 4,530 feet, and 12,000 feet 
in length, 

Careful gauges of the river Chagres, on the 15th of Marchi, 
1875, showed the discharge, at the point the feeder leaves 
the river. to be 45,900,890 cubic feet per day; an amount of 
water sufficiently to supply the canal with 80 lockfuls 

r day, and to amply provide for evapo 

Itration. 
passing across the isthmus, I had occasion to 
the river was lower by at least one-third than at the time 


when the gauges were taken the previous year. Should my 


’ | short route from sea to sea, and fair harbors on either side. 


estimate be correct, it would evidently show that the sup- 
Ply. to say the least, could not be relied on at all times. 

he line was carefully located from the Atlantic to the 
Pacific, developing an extreme length of 4144 miles. The 
dividing ridge was crossed at an elevation of 294'°7 above 
mean half tide, giving an extreme depth of excavation of 
171’, plus the depth of water in the canal. 

One tide lock is pro in the Bay of Panama, and 24 
lift locks, 12 on each side of 10°3 feet lift each. The latter 
were located at those points offering the greatest facilities 
for construction with a saving in the excavations, The form 
and dimensions of the cross sections for excavation in earth 
and rock, as well as the prices adopted, were for purposes of 
—— exactly the same as had been recommended for 
the Nicaragua route. The estimated cost, including the 
necessary improvements in the bays of Colon and Panama, 
was found, on carefully made computations, to be $94,511,- 
360. Of this amount $18,331,343 are estimated for the con- 
struction of 16 culverts and the necessary side drains to dis- 
pose of the surface drainage ong eng a of the canal. ‘The 
disadvantages of this route are: the —_ of tunneling and 
sipbon required for the feeder, a doubtful supply of water, 
an aqueduct 1,900 feet long, swamp lands to be traversed by 
the canal, large mean annual rainfall of 124 inches, and 
total lack of building material of all kinds fit for the con- 
| struction of the works recommended. The advantages are: 


The railroad, in close proximity to the projected line, is a 
favorable conditien, provided that its owners are willing to 
give up their franchise for all purposes at the cost of con- 
struction or a reasonable consideration, upon which I will 
riot venture an opinion. 


THE SAN BLAS ROUTE. 


This is well known to be the shortest route between the 
Atlantic and Pacific oceans; a favorable feature which, with 
an excellent harbor on the Atlantic side, has always attracted 
the attention ef those interested in the solution of the prob- 
lem of interoceanic canal communication. The line has not 
been surveyed throughout its length, but from the partial 
examinations made by Mr. MacDougal, in the interest of Mr. 
Kelly, of New York, in 1864, and by Commander Selfridge, 
in 1871, its total length has been approximately placed at 30 
miles, of which from seven to ten miles will require tunnel- 


ng. 

Based on information obtained from these surveys, plans 
have been prepared for acanal at the level of the sea, the 
cost of which was estimated by the Paris Congress at $261,- 
536,595, the tunnel having a section of 1,315 square yards 
and a length of 8°7 miles. 

The main objection to this route is the long tunnel 
required to pierce the Cordilleras separating the two oceans, 
having an elevation of from 1,100 to 1,500 feet. 

The available data is not sufficient to enable us to deter- 
mine the probable cost of that work; but it seems to be gene- 
rally admitted it will be so large as to exclude it from the! 
number of practicable schemes, at least in a commercial 
sense. There is no doubt that great difficulties would have 
to be met in the opening of a tunne! of the dimensions pro- 

for ship navigation, and it seems to be equally true 
that almost all the ~ians suggested to overcome them have 
been on ‘mptions as tothe natural conditions. 
The limited kno. ...ze we have at present of the geological 
formation of the isthmus has been gained from examina- 
ions of surface indications, deep wells, gold and silver 
mines, the excavations for a few railroads, at far distant 
points, and the banks and beds of streams. Some of the 
printed reports on the subject rest on mere superficial obser- 
vations of only some of those sources of information. For 
example: A geologist accompanying one of the expeditions 
follows the trad of the surveyors for a distance of 10 or 12 
miles from the coast by the traverses, collects a few speci- 
mens of rocks and pebbles from the beds of the streams, 
takes some notes on the variable character of the soil and 
rocks cropping out here and there, and returns by the same 
way to tell us the fact, ‘‘that the Atlantic slope of the Cor- 
dilleras in the vicinity of San Blas is composed of the older 
crystalline rock, such as ite, syenite, and diorite, while 
that on the Pacific side belongs to the later eruptive period, 
and its rocks belong to the families of the trachyte and of 
the basalts,” etc., etc. he gone but a few miles to the 
west he would undoubtedly have found at the head waters 
of the Chagres deep gulleys or cajions cut. in a continuous 
mass of soft limestone; and not far from there, blocks of 
trap rock and other varieties of stone, which might have 


| 


| 


| 


somewhat modified his conclusions. Information so super- 
ficial as the above does not seem to “ afford a sufficient 
guarantee that the rock to be met with in piercing a tunnel 
on the San Blas route will, for the most part, prove to be of 
a character sufficiently homogeneous and firm to be self- 
sustaining,” as has been assumed in computing the cost of a 
canal by that route. We have not the data to affirm that 
the contrary will be the case; but the indications are, I believe, 
inting to that conclusion, and the chances are, to say the 
east, just as much in favor of as against it. 
The only way to arrive at the information required for the 
roper understanding of the subject, and to obtain the data 
for a fair estimate of cost, would be by sinking a number of 
shafts on the bottom of the canal on the line of the pro- 
posed tunnel. In this manner the character of the rock, and 
the quantity of water that would flow into the excavation 
when made, can be approximately determined. Boring with 
the diamond drill would show the character of the material 
to be met with, but would not furnish satisfactory informa- 
tion as to filtration. Until that is done the question may be 
considered as resting on mere guessing, in which the opinion 
| of those who have been on the ground and gained informa- 
tion by actual observations should be entitled to most con- 
sideration. 
mus ship canal at the level of the sea it will be n to 
contend with water from filtration. This can be drained to 


It is certain that in the construction of an isth-| ri 


the lower levels, while the bottom of the excavation is suffi- 
ciently high above the sea to allow the flow by gravitation; 
but below that level the work will probably have to be done 
under water. 
Pumping by different processes has been suggested as a 
means to overcome this difficulty, but the experience ac- 
ired from a close observation of what takes place in 
leep mines and in wells dug to a great depth, leads us to, 
believe that such a resource would be found altogether insuf.- | 
ficient, even after dividing the tunnel by bulkheads into a} 
number of small sections. Should these fears prove well | 
founded, it will not be possible to approximately estimate 


ration, leakage, and | the first committee of the Paris Con 


In the month of April of the following year, in | Favre, the eminent engineer of the St. 
observe that | member, were of the opinion that such acontingency would | small extreme depth of cut through the divide and cons 


the ultimate cost of such an undertaking. The engineers of 
, of which Mr. | 
hard tunnel, was a | 


increase the cost of the work at least $20,000,000. In case 
below 


the excavations the level of the sea were carried under 


water, the men and machinery would have to work 
scows, and the débris dredged and deposited in dy 
ing scows to be disposed of ut the ends of the canal; w 

all these operations of drilling, blasting, dredging, and trang 
porting would have, necessarily, to be done within a widih 
of from 66 to 100 feet, according to the dimensions proposed 
for the tunnel by different parties. Should it be found, gg 
is apprehended by many, that the material met with is not 
self-sustaining, and that the tunnel will have to be totally or 
partially lined with masonry walls resting on the bottom of 
the canal, the problem will become so complicated that g 
favorable solution may well be despaired of. That work 
would have to be done by underpinning from the crown of 
the arch, carried down to the depth of 28 or more feet be. 
low the surface of the water, and for a distance of severg] 
miles. By what methods it may be accomplished has not 
yet been explained. The advocates of a thorough cut are 
not dis; to admit that these contingencies are likely 
to be with, and even deprecate the idea that the chances are 
just as much in favor of asagainstthem., They will continue 
to base their estimates on the assumption that the waters 
from filtration will be no serious obstacle to the prosecution 
of the work to a depth of 28 or more feet below the level of 
the sea, as it may be readily disposed of by pumping; that 
the material will be self-sustaining and sufficiently firm go 
that no lining of masonry, to ee of, will be needed to 
secure the stability of the tunnel, and that an inclination of 
one horizontal to ten vertical will be enough for the slopes 
of cuts 300 or more feet in depth. 

From the above considerations it seems to follow that the 
bottom of the canal across any portion of the isthmus should 
be placed sufficiently high above the sea to obtain natural 
drainage, and that without this condition the work may be 
considered impracticable on account of its immense cost, 
This modification involves the necessity of three or more 
locks on each side, which may not materially change the 
length of the tunnel, but is sure to considerably reduce its 
cost by the elimination of unknown quantities in this diff. 
cult problem. 


THE NICARAGUA ROUTE. 


This line was carefully located from the Atlantic to the 
Pacific oceans by the United States Surveying Expedition, 
under Commanders Hatfield and Lull, United States Navy, 
during the years 1872 and 1873, and is fully described in the 
official reports submitted to the Secretary of the Navy in 
1873. I was chief engineer of these expeditions from the 
commencement of the surveys to the time the reports were 
completed, and have subsequently visited the country on 
three different occasions, and made extensive surveys in 
connection with this work, and the improvements of the 
navigation of the river San Juan. I have, in fact, given 
close attention to the subject for a period of eight years, 
The estimates of cost were based on the data obtained from 
a line of actual location. Elevations of the ground were 
taken every 25, 50, or 100 feet; and sufficient cross sections, 
soundings, and gaugings of streams, borings of the ground to 
the bottom of the canal, or until rock was met with, and 
such other additional information as to building materials 
and means of communication as were needed to arrive at a 
fair valuation of the probable cost were obtained. Nothing 
was taken for granted in the formation of the project; 
therefore, any changes of location introduced hereafter by a 
more detailed final survey, will, with perhaps one excep- 
tion, reduce the original estimates. 

This exception refers to the enlargement of ull curves of 
less than 5,000 feet radius, objected to by some engineers as 
too abrupt fora ship canal. Distinguished officers of the 
United States Navy were consulted as to the proper radii to 
be adopted, and they were of the opinion that 2,200 feet 
should be the .minimum sufficient for the free passage of 
vessels 400 feet long. The following curves with the radii 
named were, in consequence, located, viz.: one of 2,200 feet, 
three of 2,500 feet; eleven of 3,000; one of 3,500, and three 
of 4,000 feet; all others have a radius of from 5,000 feet to 
10,000 feet. 

During the tation of this route in the session of the 
17th May of the Paris Congress, I was asked by M. Voisin- 
Bey, what, in my opinion, would be the additional expense 
involved in increasing the radii of the curves. I am re- 

rted in the printed proceedings of the Congress as saying 
in reply, that $28,000,000 would be the probable cost de- 
manded by the change. I do not remember what my an- 
swer was to that question, but it will be apparent to an 
one that I could not have estimated so comparatively oni 
additional work at more than one-half the cstimated cost 
of the whole canal. I believe that $1,800,000 would be a 
liberal allowance under the most unfavorable conditions. I 
have referred here to this subject because a writer in the 
Bulletin du Canal Inter: ceanique, a paper published in Paris, 
in the interests of the Panama scheme, has made a point of 
that evident typographical or reporter’s error, and seems to 
doubt the —«. of some of the figures embraced in the 
estimate of the Nicaragua route, which he could easil 
verify by computation from the elevations given in the profi le 
of the line, and the cross-section recommended. He will also 
find in this paper an answer to his statements as to the cubi- 
cal amount of excavation required for both the Nicaragua 
and the Panama line. Lake Nicaragua, the proposed sum- 
mit Jevel of the canal, is 110 miles long by 30 miles wide, 
and is situated at 107,43; feet above the mean level of the 
ocean. Several trial lines were surveyed from the lake 
toward the Pacific, and on careful comparison of their rela- 
tive merits and elimination it was decided that those con- 
necting the mouths of the little streams, Lajas and Del 
Medio, with the port of Brito, presented the greatest advan- 
tages on account of their moderate lengths and the com 
ratively low depressions by which they crossed the aividtog 


na careful location, those lines were found to have a2 
extreme len from the lake to the Pacific of 18°52 miles 
and 16°33 miles respectively for the Lajas and Del Medio 
routes. The divide was crossed at an elevation above mean 
high lake of 43°78 feet by the first and 134 feet by the second 
named lines. Considerations of better drainage and shorter 
distance decided us in favor of the Del Medio route, and the 
estimates of cost herein submitted are based on the data ob- 
tained from the survey of the same. The difference in their 
locations is comprised between the lake and a place called 
Las Serdas, where the level of the lake, if continued, would 
meet the Pacific slope, thence to the Pacific, a distance of 
8°33 miles, they form one and the same line. Should it be 
disclosed Wy a more detailed survey that the difficulties pre 
sented by e Lajas line for a system of surface drain- 
can be overcome at a moderate expense, that would cef- 
nly be the most advantageous of the two, on account of ® 


quent reduced cube of excavation and cost. 


The level of mean high lake is 10814 feet above high tide 


Total rock, cub. yds............... 
amount of excavation estimated by Lieut a 
Paris Congress, on the same cross section. 
of rock and earth has been computed according to the 
; geological profile submitted by Lieut. Wyse. It will be 
observed that the total cube of excavation required with 
the cross section | mage og by the Paris Congress is about 
25 per cent. less than the amount obtained by adopting 
the cross section proposed for the canal by Nicaragua. 
eh This is due to the insufficiency of the slopes for ruck 
: allowed by the Congress, viz.: a vertical cut below and 
e two meters above the water line, and an inclination of 
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rork from i elevation to be overcome by ten lift; There are about 10,807 cubic of rock excavation | should not be increased to 15 feet, thereby reducing their 
in dum at the port of og a gates, 70 feet wide 4 10°31 | estimated for, at the west side of the Lake, which would | number to fifteen. 
pi while pe ft, located in a distance of eight miles. The depth | have to be blasted and dredged out at a depth of twenty-six} The ground certainly offers all the facilities that could be 
and trans. psd. for the canal is 26 feet, and the width at the sur- | feet below the level of the water in the canal or twenty-two desired for the change. The engineers of the Paris Con- 
no wie f the water 150 feet in earth and 106 feet in rock. with | feet under water in the lake, at the time of doing the work. gon fixed the lift at 4 meters (18°12 feet) and the number of 
+ Proposed aes f 114 horizontal to one vertical for earth and 4¢ and | This has been estimated for at $5.00 per cubic yard, which ocks at seventeen. 
found, a i seenta to one vertical for rock. is thought a liberal price, considering that the rock is not a| General Weitzel, U. 8. A., is now constructing a lock on 
th is not ar lake navigation extends from the mouth of the river | hard solid mass, but bowlders and blocks. Col. Childs’ esti-| the St. Mary Falls Canal of 525 feet between gates, 8: feet 
totally or Medio to Porto San Carlos, the head of the River San | mate of the same work, in 1851,when our present means for| wide and*18 feet lift. Th this lock he proggses to 
bottom of on a distance of 58°5 miles. The River San Juan is pro- | doing this kind of work were unknown, was from $2.50 to/| pass a ship in 11 minutes, as f 8: 
ed that ¢ Juan, to be made navigable by means of four dams, and | $5.00 per cubic yard. There are also 884,992 cubic yards of 
hat work short canals and locks to pass them, for a distance of 63:02 | rock excavation, and dredging in the river at depths vary- Entering lock. ....... .....++0++++++ 14g minutes. 
to the confluence of the river San Carlos, the first|ing from nine to fourteen feet, which has also been esti- Closing. 
feet tributary of the San Juan. At this point the canal | mated for at $5.00 percubicyard. Much of this material is Pilling WOK. 
f pereral —, the river, and is located on its left bank for a distance | loose rock, and the whole would be removed before the river Opening gates..........scceseceeeesel ms 
h s not of 26-90 miles, where it turns to the north, and by an almost | is raised by the dams. Leaving 100k. .....000sccc-cesecseces dK 
Cut are straight line reaches Greytown, with a further distance of 15 The actual cost of some rock excavation in the River San ae 
ire likely or a total length of 41°90 miles from the point where Juan, at a depth of six feet, done recently on a small scale 
ANCES are is leaves the river at San Carlos. This river it is proposed | and with scanty means at hand, has been $2.50 per cubic 
continus to divert, so that its discharge into the San Juan shall be be-| yard of rock deposited on the banks; and I have been told| The locks I have ed for the Canal would 
ne waters low the last dam, and thus out of the canal its muddy by Mr. A. C. Rand, of New York, that rock blasting and} admit pa to a vessel in about 20 minutes, a time which 
bsecution and silt bearing waters. Ten lift locks of 10°87 feet lift are | dredging to a t depth (from sixteen to twenty-four feet), | can be m reduced by enlarging the feeding and draining 
Joey estimated for this side, three of which are located on the | is now being done in the River St. Lawrence, at a cost of | conduits. 
ing; that short canals around the dams. less than $5.00 per cubic yard. I have the authority of Sir John Hawkshaw for stating 
rie, iculars of the dams: ment, ex ve O rs estimated upon, ma ven of the dimensions requ or the canal, latter 
of height, and other as follows : time has ~y asa 
1€ slopes —=— : | ; As to the liability to accident, it seems to me that, 
that the Location. Lake, Dreduine it lade 4 “855 935 | S100 should be entertained in that . Surely no such 
s should in miles In foot, fect, | im ent BNE FIVER. | Objections have been met with in the dry docks in universal 
Natural rock weer................ nor in the large canal locks in operation in this coun- 
cos 1. 0. ‘ other certain advan a w 
or more 2. Balas... 44°69 1,196 8192 22°82 Total cubic Yards. ...+.+eeeeeeseee : 59,833,557 | looks over one at the level of the sea; for example, all, or 
ange the 8.Machuca.| 50°57 824 33-09 26°84 Deducting from this total cube the embankment which | the ome of the work can be completed before the 
duce its 4.SanCarlos| 6681 1,000 80°97 23°87 | will be constructed with the material p ng from the| water is admitted into the canal; any portion of the canal 
his diff a Se excavation, at a small additional expense over that for trans-| can be a or entirely drained into the lower levels to 
sae" portation, we will have 52,570,929 cubic yards as the total | allow an examination or facilitate repairs in the channel or 
The first three dams rest on rock foundation and rocky | amount of excavation and dredging required, or 45,800,000 | locks; a perfect system of drainage, independent of the 
abutments. The last one will rest on a hard and compact | cybhic yards less than the computed volume for the Panama | canal, can be obtained for the adjacent water sheds, and 
C to the gravel bottom. and is intended to be pent by an apron | anal, @ niveau, with the same slopes and cross section. thus prevent floods from doing injury to the canal. On the 
edition, to prevent the undermining effect of the fall. ey are de-| “ Computing the cubical contents according to the cross-| Nicaragua line, for instance, all the locks on the Pacific 
. Navy, signed to be built of concrete, and so constructed that the | sections proposed for open cut, and a bottom width for the| slope, except the lower two, can be drained into the Rio 
din th water in the river will not be raised until the structures ~ channel in the lake and river of 100 meters (828 feet), as | Grande, and similarly some of those on the Atlantic side. 
Navy in completed in all their parts. This is expected to be accom-| recommended by the Paris Congress, we obtain a cube of} The objection as to the length of the route may be 
rom the plished by leaving sluices in the dam sufficiently large to | earth and rock work of 58,793,982 cubic meters, or 70,-| answered by a reference to the statements of distances given 
ior» fro pamage, the iver at igh water and toe) euble yar, an the total of 10-| before 
cl H total canal 
‘veys in iy the pressure intended. The river will be chews the length navigntion 
} of the backed to the lake, the surface of which will be raised from 
t, given three to four feet, and I estimate that it will take about CunicaL ConTENts oF Excavation in Cusic YARDS 
= four months for the river to reach the top of the first 
rom dam. 
id were In the meantime the openings in the dams may be closed With Cross | With Cross 
ections, from the lower side, and the material will have sufficient Section of | Section for 
— time to set, before it is brought in contact with the Pah ine Increase. | Decrease, 
aD water. 
aterials This method of construction will have other advantages in 
ive ata the construction of the canal. 
Nothing It will permit the dredging and rock excavations under Excavation in earth...........| 31,585,500) $2,488,797|..........| 896,207 
project water to be done at a moderate depth, and allow the con- 
by rocks around the dams, Excavation in rock............| 10,898,587) 14,435,477]..........| 4,041,040 
The total length of the line from Greytown, on the Dredging in the river and lake.| 18,209,722] 4,855, 
rves of Atlantic, to Brito, on the Pacific, is 181°26 , divided as ‘ men 
ry follows: Excavation in rock under water| 38,380,167) 845,719} 2,534, 
CANAL. 
radii to Miles. Embankment 
feet From the mouth of river Del Medio, at the lake, to 
canal around Dam No. 1 across the river San 
| three ost canal around Dam No. 2 across the river San 128 70,781, 60,088,507 meme 4,040,287 
Short canal around Dam No. 3 across the river San ‘ie 
7 alate. From Dam ‘ i This increased amount of excavation is due to the enlarge- | 61°74 miles, and there is no reason why a steamer should not 
41-90 | ment of the bottom width of the channel in the lake and travel in the lake and river with ber usual speed at sea. 
n re river from 80 to 328 feet. The width of 80 feet at the bot-| The estimated time in passing by steamer, from ocean to 
saving Total length of canal......... the slo of six to is as follows: 
ein ‘50 | tical, I consider ample for all practical purposes. In fact, 
7 Black water navigation by the river San Juan....... 03-02 a vessel drawing 24 feet would have a channel of 104 feet in | ‘3 
width, and for one drawing 20 feet the width would be 152, 564¢ miles of lake ‘at 10 miles 5 
om 181°26 feet. I cannot see why the channel in the river and lake, if locks, at 20 minutes each 4 7 “ 
d cost The following is a itulation of the estimated properly marked, id be much wider than in the inland a os page ew 
be a cost, viz. : s rented canal, inasmuch as there is no perceptible current in the Total 38% b 
ne I lake, and that in the river will not exceed one mile per 381g ours. 
in the : hour after the improvements are completed. Artificial harbors will have to be constructed at either end 
Paris From the mouth of the River Del Medio to ad Occasion to call the attention of-the first sub-com-| of the canal. Plans and estimates have been prepared for 
vint of Brito, 16°88 miles. mittee of the Technical Commission to the increased cube of | the same, and they have received the approval of many dis- 
=e i Excavation and embankment. ....... - abinueke® $16,787,566 | dredging and rock excavation under water, as herein given, tinguished engineers, and were acce by the Paris Con- 
in the Ten lift locks, 400 feet by 70 feet by 10°87 feet and suggested that by raising the height of the first dam | gress without criticism. It has been determined by careful 
easil 8,957,818 | across the River San Juan one meter (3°28 feet), more than | observations that the sand bank obstructing the entrance to 
rofile One tide lock, 400 feet by 70 feet by 9°00 feet two-thirds of the amount of excavation and dredging could | the harbor of Greytown has been formed by the action of 
also on shen 1,806 | be dispensed with: and also, about 360,000 cubic yards of | the sea striking the sandy beach at an angle. It is proposed 
» cubi- Drains, grubbing and clearing, etc............. 4,087 | rock excavation between the lake and the Pacific. This | to construct a breakwater or jetty, that. acting as a trap, will 
ragua —_ | change was not proposed in the original project, because it | intercept the sand moving along the coast from east to west. 
sum- Total for Western Division. ........... $21,680,777 | involved an 3°28 feet in ey of sum-| A will then be ‘ the lea of the jetty, 
: Middle Division, % mit level. This would not be justi y the small saving | 'o obtain an entrance to the bay, the latter to be sufficien 
: e 0) tions le to this route are: lift m- | to, a water, a pier, will be 
‘ be roc € in mud end gravel and excavation in $715,658 sable to the solution of the problem, length of route, and | required to huild a harbor large enough to socate smooth 
‘ poor harbors at eitber end. entrance to the canal, and accomm te a number of ves- 
d Del Eastern Drvision, FROM THE LAKE TO GREYTOWN. A without locks, that is, level com. | sels. With the from sea by the 
Slack water navi ‘oO 02; Inland Canal, , no doubt, a great desideratum, but cost, under the most | canal, possessing vantages of an excellent interval 
= 45-41 pag pare Ry favorable circumstances, would be so great as to place it | harbor capable of accommodating all the fleets of the world, 
idlog Excavation and dredging in the river $5,076,030 beyond the possibility of a successful commercial enter- | the harbor of Brito need not be large. : 
st cancels around 1056922 prise. The work, if ever done, will be undertaken by pri- | Building materials of all kind, such as wood, lime, stone, 
ve an Excavation and embankment in canal. from Dam otitis vate initiative and private capital, and these are not likely sand, etc., can be obtained in great abundance, either on the 
miles ® 4to Grevtown . 18,389,393 | *° embark in an undertaking which does not promise sure | line of the canal, or at a convenient distance from it. With 
Medio — alts a 1/543 596 | 24 liberal returns, however beneficial it may be to the | the river San Juan, the two lakes and the river Tipitapa, 
mean Lift locks, from 1 to 10, inclusive.............. 093 160 | World at large, and however great a monument to mark the | which can be made navigable for vessels drawing six or 
cond ny , mephg igre te "310 400 | Present age. Under the circumstances, therefore, recourse | eight feet at a small expense, an easy and inex ve line 
orter Bivasion of San C.ice ive... ......... 283.578 | Must be to locks, which, if properly constructed and of communication may be established almost the 
d the Grubbing and clearing (2,379 eum. .<.. ones 237 900 | sufficiently supplied with water, will be found less objec- whole extent of the country, by which men, provisions, and 
r : oi4| are: loss of time in passing throug iability to acci- | cana], from Greytown to through t e, and from the 
os Total for Eastern Division............. $25,020,914 dents. With a moderate ‘camber of them, properly con- | west coast of the latter to the Pacific, a distance of 16 miles, 
ould RECAPITULATION ' structed, the first objection will be found to be of little con- | a railroad can be constructed at a small cost, or the present 
ce of Western Division... ................eees0000- $21,680,777 | sideration, and is surely to be compensated for by the | cart roads can be extended and improved so as to answer 
it be Middle or 715,658 | smaller tolls charged in proportion to the reduced cost of | the pu intended. 
, pre- o£. a RR Ser 25,020,914 | the work, as compared to other routes. Sufficient data have not been obtained to determine the 
rain- 2,337,789 In pursuance of the system adopted in the and | annual mean rain-fall of for a number of years; 
Har 2,822,630 | computation of this project, of not introducing doubtful | but, from the observations of Col. Childs in 1851, thine of 


| elements in the whole or any of its parts, the lift of the locks | the surveying — in 1872 and 1873, and the records 


$52,577,718! was fixed at 10°87 feet on the Pacific side, and 10°87 feet | of the College of Granada for the year ewig - 
13,144,429 | between the lake and the Atlantic. All of them have been | mately fix at 52 inches on the Pacific slope, and 8Minches on 


——_— —-| located so that they will rest on rock or stiff, y foun: | the Atlantic side. 
The watershed 


$65,722,147 | dations, and there seems to be no good reason why their lift of Lake Nicaragua is 12,250 sqaare miles, 
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which includes the area of the lake itself, 2,700 square miles 
Its outlet, the river San Juan, has a disc of 11,458 
cubic feet per second when at its lowest e in the month 
of May, and at high water the discharge is 20,500 cubic feet 
per second, these being the flow above the point where the 
canal jieaves the bed of the river, to be located on its left 
bank, and thence to Greytown. Below the point referred to, 
the flow is considerably increased by the accession of the 
waters of the rivers San Carlos, Serapiqui, and other tribu- 
taries. Below the Serapiqui the flow is about 22,200 and 
55,500 cubic feet per second in the dry and rainy seasons 
respectively. The Colorado branch of the river Juan 
carries to the sea no less than }} of the volume of the San 
Juan, leaving but »; of the flow to discharge into the harbor 
of Greytown by the lower San Juan. Many have suggested 
to close the Colorado by a dam, and thus throw the whole 
volume of the river into the harbor as a means of scouring 
it out and keeping its entrance open, but this plan has been 
thought, after much consideration of the subject, to be 
impractieable and inefficient. 

hquakes are rather frequent in Ni but are 
only slight shocks that never have done any injury to life or 
property, nor altered in the least the level of the waters in 
the lakes, rivers, wells, etc. Works built by the Spaniards 
over one hundred years ago, such as masonry dams‘ across 
rivers, fortifications, indigo vats, cisterns the like, are 
to-day in an excellent state of preservation. 


CONCLUSION. 


—— the above statements and considerations it seems to 
ow— 

lst. That however desirable a canal at the level of the 
sea, king of the nature of a strait, may be, to better 
satisfy the demands of trade, its execution, either with or 
without a tunnel, presents so many difficulties and doubtful 
elements as to place its probable cost out of the range of a 
successful commercial enterprise. 

2d. That a canal with locks can be so constructed as to 
satisfy all the requirements of ocean navigation, at a cost 
within the possibility of a parete undertaking, with reason- 
able expectations of liberal returns, and without overtaxing 
the commerce of the world intended to be benefited — 

3d. That while a canal with locks seems to be practicable, 
via both Panama and Nicaragua, the latter route possesses 


| « for su lying the want is to distinguish 
every Tned ht by a oan group of two or three dot-dash 
eclipses, the shorter, or dot, of about half a second duration, 
| and the dash three times as long as the dot, with intervals of 
| light of about half a second between the eclipses of the group, 
| and of five or six seconds between the groups, so that in no 
| case should the period be more than ten or twelve seconds. 
| This pro has been carried into effect with perfect suc- 
| cess in Holywood Bank Light, Belfast Lough. now the lead- 
| ing light for ships entering the Lough, but which until 1874 
was inclosed in a red glass lantern and was only visible five 
| miles, and was constantly liable to be mistaken for a sailin 
vessel’s port side light entering or eons the harbor o 
Belfast, or the crowded anchorage of Whitehouse Roads. 
| In 1974 the red glass was removed, and the light was marked 
by dot, dot, dash (— — , or letter U), repeated every 
ten or twelve seconds, and has been so ever since. It is now 
recognized with absolute certainty practically as soon as seen 
| im ordinary weather from the mouth of the Lough, ten miles 


point should be noted so that errors may be avoided. The 
cartometer is a repeater, and thus the exactness of 

ments may be increased and a coefficient of correction de 
termined for reckoning any imperfection of construction or 
the wear of the whee . 


THERE are two aspects to the question of electric 
as there are to that of steam motors, and these are perfectly 
distinct: (1) The production of the electricity. (2) The 
utilization of the electricity for the production of motiye 
power It is in the second of these that M. Marcel Deprez’s 
apparatus has been the cause of great progress, and it jg 
from this point of view that it merits our attention. We 
will first describe the motor, and it will be afterwards easier 
to see the advantages that it presents. The apparatus jg 
composed of a horse-shoe magnet formed of 8 superposed 
plates. Such ets have a much greater power than 


off, and has proved most serviceable as a leading light for 
ships bound for Belfast or entering the Lough. 


greater facilities for the execution of the work at a reduced 
estimate of cost based on sufficient information to eliminate 
unknown elements, which might materially so alter the con- 
ditions of the project, as to cause painful disappointment to | 
take the place of long deferred hopes and cheering expecta- 
tions. 

And furthermore, that the hical position of Nica 
ragua is more favorable to the United States, whose com- 
merce will contribute more than that of any other nation to 
the business of the canal, while it will afford as great com- 
mercial advantages to foreign nations as other routes more 
to the south. 

Finally, I would state that, while attempting to confine 
my remarks upon this interesting subject apes which vol- 
umes have been and may yet be written) to as limited a space 
as possible, I have treated it more at length than was origin 
ally intended, and close with the hope that conciseness, if 
at all attained, has not been at the sacrifice of clearness in 
the presentation of the poiats touched upon. 


LIGHTS FOR LIGHTHOUSES. 


THomson gives in a letter to the London 
Times the result of a most interesting +—_—— cruise of 
ten days on board Her Majesty’s ship No 
English Channel, from which he has recently returned, 
having had many good opportunities of observing the lights | 
on the south coast of England. This has revivified his con- | 
viction of need for a threefold reform in our lighthouse | 
system, which he has been urging and re-urging since 1872 
with hitherto but partial success: A great quickening of | 
nearly all revolving lights; the application of a group of 
dot-dash eclipses to ory fixed light; and the abolition of 
color as a distinction of lighthouse Hights, except for show- 
ing dangers and channels and ports by red and white and 

n sectors. Of about 120 revolving lights on the English, 
Beottish, and Irish coasts, there are in all eighteen in which 
the periods are ten seconds or less, and the times of extinction 
seven seconds or less. In these quick revolving lights the | 
place of the light is not practically lost in the short intervals 
of darkness ; the eye sweeping deliberately along the horizon, 
with or without the aid of a binocular, to “ pick up the 
tight, passes over less than the breadth of its own field of 

w in the period of the light, and thus picks it up almost 
as surely and quickly as if it were a fixed light. And so in 
respect to compass bearings, whether taken roughly and 
quickiy by inspection or more accurately by azimuth com- 

, the bea of the ten-second or quicker revolving | 
ights is taken almost as easily and accurately as if the light 
were continuous. Sir William contrasts this with the case 
of the ordinary minute-period revolving light, or even the 
half-minute period to which some formerly slower lights 
have been quickened. He shows how difficult it is to pick 
up these slow lights, and his own experience proves that a 
fixed light like the Eddystone is much more valuable than 
the slowly revolving Start. 

The Wolf light he found most i lar in its periods, the 
successive periods of light varying m nineteen to forty 
seconds, and of darkness from nineteen to thirty-four. 
These irregularities are apt to lead to most serious mistakes, 
as Sir William shows. 

** Except in one unimportant case—the Dungeness Low 
Light, which flashes every five seconds—all the revolving 
lights of the English Channel are too slow, and it would be 
an unspeakable improvemeut if, with that exception, every 
one of them had its speed sextupled. There is no mechanical 
difficulty in the way of doing this. Generally the same 
mechanism would suffice with a mere change of adjustment 
of the governor; but the lightkeeper would have to wind 
up the weight oftener or longer. 

* Revolving lights are, however, but a small minority of 
all the lighthouses of the world. Of the 623 lights of the 
British and Irish coasts, just 110 are revolving lights, and 
the remaining 518 are fixed, and there is a crying want of 
distinction for fixed lights. The distinction by color alone 
ought to be prohibited for all Pace lights, on account 
of its liability to confusion with ships and steamers’ side- 
lights. Southsea Castle, with its red and green port and 
starboard side-lights, seems as if actually planned to lure on 
to destruction an unsuspecting enemy ae approaching 
the coast with Thomas Gray’s happy rule well impressed on 
his mind: 


“* Green to , and to red, 
Perfect 


rthampton, in the | importance and magnitude, he will be a benefactor to 


“Tt is much to be desired that the dot-dash system should 
be seriously considered by the lighthouse authorities of our 
islands. itherto, when attention has been called to it, it 

| has been dismissed with a pleasantry, ‘ Winking lights won’t 
do,’ or else something utterly different has been gravely con- 
sidered and og condemned. It is satisfactory now to 
know that the Deputy-Master of the Trinity Board, Sir 
Richard Collinson, K.C.B., has, after its character was cor- 
rectly put before him by the recent Select Committee of the | 
House of Commons on Electric Lighting, given it his ap- | 
| proval in the concluding answers of his oainee.” 
| The Times, in commenting on Sir William Thomson’s | 
| letter, speaks of the subject as one of great national import- 
| ance, Sir William speaking with the twofold authority of a 
| distinguished man of science and of a ge yachtsman. 
The 7imes indorses emphatically all Sir William’s recom- 
| mendations, and insists es 
as a distinctive feature of lights. 
| If,” the Zimes concludes, ‘‘ the recommendations of Sir 
William Thomson should eventually lead to a reform of this 


humanity; but even without this his advice cannot fail to 
commend itself to navigators. It bears one of the most dis- 
tinctive marks of genius—simplicity; and now that it has 


ially on doing away with color | 


those of the same form and weight made of a single pieee, 
Between the poles of this magnet is placed a Siemens bob 


THE MARCEL DEPREZ ELECTRIC MOTOR. (One-QuarTerR Actual 


bin, the axis of which is parallel to the arms of the 
The bobbin is a cylinder of very soft iron, baving two lon- 
gitudinal grooves in which is rolled the wire that the cur 
rent is to traverse, and each of the ends of which is con- 
nected with one of the semicircles of brass which form the 
commutator (seen to the right in the annexed figure). The 
current reaches the commutator through b es made of 
very fine brass wire, as in the Gramme machine. The 
province of the commutator is to cause a change in the di- 
rection of the current at every half revolution. The cur- 
rent which traverses the wire of the bobbin, B, has the effect 
of forming in the latter two poles of length, which 
change character the instant they pass before the poles of 
the magnet. The poles of the same name repel each other 
and those of different name attract, and it is to see then 
that the bobbin will assume a rotary motion nding on 
the direction of the current traversing it. The brushes are 
mounted on a support capable of turning around the axis of 
the bobbin, this arrangement permitting the speed of the 
motor to be changed without altering its results. 

Tw the small model which we figure herewith. one quarter 
actual size, the magnet, which is somposed of ht plates, 
weighs 3°75 pounds, the bebbin 1% ounces, and the weight 


been brought fairly under the notice of the public, we may 


| confideatly hope that in the future, whatever may have been | 


the case in the past, it will not have to contend against that 
love for ‘the thing which has been’ which in all periods of | 
history has afforded a distinguishing characteristic of the | 
average official intelligence. In a nation of sailors and | 
yachtsmen a suggestion for the improvement of lighthouses | 
and for the greater safety of shipping ought to be certain of 
speedy and complete eonabieention upon its merits alone.” 


THE CARTOMETER. 


We illustrate herewith a new instrument which is design- 
ed to simplify the measurement of distances on plans and 
maps. For this purpose few things have ever been proposed 
to the student better than the compasses, if we except cer- 
tain instruments called curvimeters, which, however, lack 
the accuracy of the apparatus under consideration. This 
instrument, called the cartometer, resembles a watch, and 
carries a small projecting wheel at its outer edge. When 
the watch is held vertically, the wheel resting on the paper 
turns, according to the movements of the hand guiding it, 
along the traced line. A series of interior gearings com- 
munieate to the two hands placed in the center of the watch 
a record of the space passed over. The diameter is 0:027 
meter and the thickness 0°008 meter. The wheel, the axis of 
which is in the interior of the case, projects 0°005 meter out- 


THE CARTOMETER. (Actua. Srzz.) 


wardly, and its circumference of 5 centimeters is divided 
into millimeter spaces, The dial has two sets of divisions 
corresponding to the two index needles, the smaller one indi- 


of the motor complete, with its base, gearings, brushes, bar, 
ete., does not exceed 9 pounds. The normal velocity of the 
bobbin is three thousand revolutions per minute, which cor- 
responds to a hundred reversals per second of the current in 
the bobbin, B. The pulley seen to the left makes a hundred 
revolutions per minute, and by arranging a simple cat-gut 
cord over the channel different kinds of apparatus may be 
actuated, such as sewing-machines, watch-makers’ 
graduating machines, etc. M. Deprez has added a peculiar 
arrangement to the machine, which makes an excellent 5; 
vernor. If the rotation tends to become too rapid, either 
rough an increase of power of the electric source, or 
through a diminution in the amount of work to be per- 
formed, a small spring, fixed at one of its extremities with 
one of the ends of the bobbin wire and its other extremity 
resting against one of the sockets of the commutator, 
springs open from the effect of the centrifugal force. 
circuit is thus broken, and remains open until the speed 
again becomes normal, The contact being established anew, 
there is thus produced a series of interruptions at very short 
intervals, and which maintain the variations of within 
excessively narrow limits, for they do not ex 1-700th of 
the normal rate. We give herewith some of the results of 
dynamometric experiments made at the Ruhmkorff shops 
with the “funicular brake” of M. J. Carpentier, manu- 
facturer of apparatus, and which allow us to realize the 
power that this truly remarkable motor possesses. In 
these experiments the electric source was composed of flat 
Bunsen elements, Ruhmkorff model, mounted in tension. 
The figures in the second columr refer to the small m 
of which we have just spoken, and those of the third column 
toa — model, but exactly the same. The work is ex- 
pressed in kilogrammes (2; pounds). 


Number uhmkorff Work 
Motor.—2. Motor.—3. 
1 0-27 0-40 
2 0°57 0°70 
3 0°87 1-10 
4 110 1:50 
5 190 
6 2°30 
7 a 2-70 


These figures are far from those furnished by the electric 
motors experimented with in 1855 by M. Becquerel. The 
results, so highly satisfactory, which we state, are due to 
several causes: 

1, The substitution of rotating for 


cating meters by the figures 1, 2, ete., up to 10, and the 
larger one indicating centimeters by figures from 10 up to 
100. The order of the divisions of the two circumferences ' 
is from left to right; the number 10 of the meters and the’ 
number 100 of the Gentimeters are upon the same radius, 
and indicate the starting point for measurements. By the, 
construction of the instrument the index needles move in an 


He does se, and is wrecked on Southsea beach. 


direction to that of the wheel, and this important | 


eons which allows of great increase of velocity. 
. Longitudinal arrang t of the bobbin in place of the 
transverse, This change, which constitutes the real improve- 
ment over the Siemens machine, utilizes the whole power 
tig a magnet, and renders a motor of equal power much 
ter 

8. The speed governor, which prevents the machine from 
running too fast, and consequently from being injured. 

In conclusion, we may add that the motor is 


> 
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urning the crank fixed to the it} E mental physiologists have devoted themselves more the reservoir, but @iso in the tubes arranged all along the 
plinuous-current magneto-electric especially to the manner in which the blood cir- pipe, and which are called piezometers, or measurers of 


works a j wer, in the small model, reaches | culates in different points of the organism, to finding out | pressure. 
whose clectroriements.. From this etandpoint, it will be| what forces preside over its movement, what resistances| At this moment the pipe is closed, and the —_ Ls +4 
e line, a 


three render great services in physical cabinets im cases | check it, and, finally, with what speed the blood moves in | tionless; all the levels of the piezometer are on 
aw > worker does not wish to arrange a battery for | the various parts of the circulatory apparatus. They have | which reaches the height of the reservoir itself. All 
- tg that are to last but afew moments. Turning | sought the cause and the signification of those phenomena | is in equilibrium, and by virtue of a well known principle 
alae be sufficient to give an electric source power- | which translate, externally, the existence of move- | of hydrostatics, the pressure is equal at all points of the 
ough to repeat the le of experiments in dynamic | ments, sach as the beating and noises of the heart, the pul- 
ie ity, such as calorific an chemical effects, electro- | sation of the arteries, and those local c es of color or | us open the orifice, ¢, of the tube; a flow takes place, 
pacer induction, etc. Considered as an electric motor, | temperature of the organs, according as the lood circulates | and at once all the conditions of pressure are entirely 
reel _Deprez’s apparatus will be susceptible of a host | in them more or less abundantly, or with greater or less ra- changed. You see the levels of the piezometers arranging 
7 teations when the day arrives in which shall be real- oe. It is to this class of phenomena that I propose to | themselves according to a regular slope, ne. This decrease 
iged the distribution of electricity to ee Poa rect your attention at the present time. of pressure is connected with the movement of the liquid. 
indeed, the discovery of an economical battery shall suppress | The external signs of the circulation have attracted the | The inclination of the slope is always so much the greater in 
rationo f such distribution. But up to the present | attention of the p! ysician in all ages; but, before Harvey’s | proportion as the flow is more rapid. If we co r one of 
ihe not appear very probable. discovery these phenomena were inexplicable, and there is | the piezometers by itself, and try to find out why the liquid 
; reveries that prevailed for ages, and by means of which it that a resistance estroyed a part o . 
PIERCING GLASS BY THE ELECTRIC SPARK. | Pao i retended to explain them. We will pass by the pulsifie This resistance is due to what is called friction of the liquid 

glass that it is proposed to pierce is thick, one | force of the heart and arteries, the animal spirits, and the | in the pipe. In a tube of uniform diameter, this fr n 

ae of the ner must be aa at its ex- rw d@appel that the blood obeyed in betaking itself spe-| cuuetoed 6 equally at every point of the tube’s length ; and its 
tremity with a pretty thick coating of resin, which itself | cially to the organs where its presence became necessary; total effect then would be proportioned to the length of the 
ust be made to adhere to one of the surfaces of the glass | these fictions would only deserve to be forgotten had they | tube that has been traversed. This is why each of the 
. This operation, which necessitates the use of Feat, not been prejudicial to the progress of science. But, by piezometers shows a pressure which is 80 much the less in 
yy ove, and besides aa — Me dee of get- —- asit is more distant from the ingress orifice of 

n f th2 resin afterwards. ollowing process, e liquid. L 
by. Fae in of the tube, the decrease of will 10, bo Toge- 
nts to re for ex- tent of the tube, the decrease of levels w : 
meme lar. Let us create an obstacle to the course of the liquid in 
the tube by compressing it in the middle, r (Fig. 8); we im- 
mediately observe the pressure to rise at all points above the 
obstacle, and to lower at all points below it. When the 
levels have become settled in their new positions, we ascertain 
that the slope is much less than it was just now. The rea- 
son is that the delivery has become less, and that ccnse- 


periment : 

First, it is necessary to have a small apparatus, which 
may be used for an indefinite length of time, and whieh is 
so simple that any one can construct it for bimself. This 
apparatus, represented in the accompanying figure, is com- 
posed of: (1) & rectangular sheet of vuleanized rubber, 
which, fora coil giving a 5 inch spark, should be 5 by 7 
inches; 2) of a brass wire, B, the bent point of which should 
be held in the rubber, and even with its surface, either by 


WAP 


Fie. 8—DISTRIBUTION OF PRESSURE IN A TUBE 
DIAMETER. 


OF UNEQUAL 


quently the wide parts of the tube allow the liquid to circu- 
late less rapidly. Now as the resistances of friction increase 
and decrease by reason of the swiftness of the current, we 
= comprehend why the series re piezometers shows a less 
- f pressure than in the preeeding experiment. 
being taken to avoid confining any air bubbles. The olive ~ester wx bstac reese : 
oil effects the object _perfeetly for which it is used, that of of the ef 
insulating the point,C. It is probable that any other oil : f water which is fi wing are bound = by the oth gas 
would answer equally as well. ‘Things being thus arranged, Fre. 1.—COURSE OF THE BLOOD. section of the tebe bea The 
remains to be done but to place in position the | swiftness is e= lace in the last parts of the tube, which 
P - ' have the same diameter as the first, so the slope is the same. 
to cause the spark to pass. In moving the glass laterally, satisfying minds that were not very exacting, they for a : 
it is very easy to pierce it in a few moments with holes situ- long created a current of opinion which re- the = 
ated very close together. The only condition to be observed, searches and resisted the best demonstrated truths. Harvey t this int reife of 5 id on =e * I —, 
and whieh is essential for the success of the experiment, is had to suffer from these doctrina) influences, the remote a be and this should 
that of having a large enough sheet of rubber. The spark, action of which the medicine of our own day is unconsciously | with af 
in fact, must not be able to jump between the wires by fol- feeling. To-day there is no lon in | he eg ae Lt. a oe 
leuing the couree indi i a | obstacle, and, as such, diminishes the discharge of the liquid. 
cated by ¢ | By virtue of the necessary solidarity of the liquid particles 
= —_——— | which follow in the wake of each other, the obstacle which 
(Translated from La Nature.} "| exists ata limited point makes itself felt at every point 
THE CIRCULATION OF THE BLOOD.* it | jet renders less. 
. P ; + | Since every ion of the tube must allow the same quan 
Tus circulation of the blood, in to which I shall pressed by contrary, but unequal, forces; the molecule will | (+ iauid io pass at the same time, it is clear that the wes | 
logy, 80, a8 a whole, I shall more quickly as one of the two forces is greater than the a" have @ greater speed at the most contracted 
that are not so well known, and which are yet worthy of the action of gravity, which, in consequence of the slope, , 
pes and the esl ave pig, ere wear acumen al he men atch with he tame 
4 bridge over which five men only can 
in man, sick or well, we may determine with the utmost pressure is produced ei : now es ge ¢ a es y 
ision the manner in which the blood circulates in the nean conduits of a city through which the water flows from | abreast. t this contracted point soldiers must run, oF at 
oy the arteries, and even in the smallest vessels. least march twice as fast, pushed forward by those whe 


friction or screwing. This constitutes the entire instru- 
ment. When it is to be used, it is laid horizontally on any 
kind of supporting surface, and the brass wire, B, is put in 
communication with the coil. This done, a few drops of 
olive oil are poured on the sheet of rubber over the point, C, 
and the plate of glass, D, to be pierced is superposed, care 


monary and the other over the general circulation. 
Fig. 1, taken from classical treatises on physiology, is a 


Whence it returns, through the pulmonary veins, imto the 
left heart, C G, which sends it, through fine into the 
capillary vessels of the different s. There the blood 
the veins of tie again, and, brought beck by all! DECREASE OF PRESSURE IN TUBES OF 
, Teturns to t! ight heart, to i wz 


Pass h the | i 
ry ig ungs, and so on continuously during the | 


’s diseo will remain one of the glories of bu- losed pi in wate posed there 
that of physiology properly’ so called?’ the current is formed. If, at some point of the pipe, the) METALLIC READING MANOMETER. 
the uid moves more rapidly, it is because at this point the 
mal onde, seakaai ation of the blood in the different ani- difference of pressure is greater: and, inversely, the current 
course in the diff wists have taught us the variations of its wij) be very slow at the points where the difference of press come behind them and whose march they must not embar- 
that it exhibits j qe ye of vertebrates, the peculiarities ype is very small. A very old experiment—for I borrow rass. The bridge once crossed, the men resume their previ- 
that the circulats » reptiles, and fishes, and the changes | jt from Danie] Bernouilli (1738)—will allow you to see this ous siower after having spread out again ten abreast. 
Site ny, eee. experiences at the different | gradual decrease of pressure in pipes, und show you that a It isthe same way that the fiquid molecules behave; they 
} one L certain 4 influence of the transforma- true slope regulates the speed of the liquid therein at every move on rapidly in the narrow parts of a pipe, and slowly 
their researches —— ians undergo. Finally, extending point of its course. | in wider parts. This speed at the eontmseien | points is due 
the circulation in the Seno tar they have rat A cylindrical reservoir of a given height (Fig. 2) is filled | to this, that the pressure rises in front of tne obstacle and 
and even insects, wer animats—mollusks, crustaceans, with a liquid. From its base proceeds a horizontal pipe of | diminishes behind it. The place where the swiftness is 
| uniform and which of is that which the exerted u 
Lecture delivered at the Sorboune. } P _ | glass tubes. Owing to the transparency of the g you wi two faces of each molecule exhibit greatest 
Macchi, Pra. | tubes. not’ caly tn! quality. Dio not repeonch tne for these long in regued 
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speed ‘nth century, Harvey dis which the hquid is compressed, as + whatever | 
ew, At the beginning of the seventee nth ce y, = ya le, those in extinguishing Bi . | : 
th of that have been scanned be- which preside over the movement are same | 
its of fore them are only the different affluents of one great river : 
h Whose course they determine, so collecting — 
the notions that had been acquired before him, rectifying | | 
a accredited errors, and bringing to the aid of reasoning & few | | 
clear demonstzations, the course of the blood in > 
f flat two halves of the heart—one of which presides over the pul- Ss | . 
retical representation of the circulatory apparatus 
ex- man and other mammifers. Here we see the heert divided : 1 
into two distinct halves, which, in the living & 
intimately connected with each other. The right half, C D, | 
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to the pressure and swiftness of liquids, for a knowledge of | Leipsic for inscribing these variations, it is because the| Dr. Squibb expresses his belief that the non- : 
these gives us the key to the variations that the circalation graphic method has been modified during these later years, | use of chloral bas largely diminished of late years, jf thi 
of the blood in the vessels exhibit—variations which trans- and we can have recourse to a more convenient arrange- | be so, its not infrequently fatal effects have no douly 
late themselves by external ry that you all know, such as | ment. much to do with the decrease; and it will prove fortunay 
the pulse, the pulsations of the heart, and the local changes| To the pipe where the changes of pressure are to be pro- | indeed, if, even at such expense, the business of Adminiggs 
of color, volume, and temperature of the organs. duced, I a metallic manometer, m (Fig. 4), the oscil- ing the narcotic be left entirely to the medical profesgigg 4 

An English physiologist, whose name, although not so lations of which, transmitted by the air through a tube, will when it properly belongs. 
illustrious as that of Harvey, yet deserves to be a go to actuate a recording lever placed in the focus of the 
cherished—Hales—in 1744, showed that the blood circulated projecting lantern. The tracings will be received on a plate A NEW MALARIAL GERM. 
in the arterial vessels under a strong pressure; it rises in of smoked glass, and you will see their image, considerably 
fact as high as 8 feet in a vertical piezometer affixed to the enlarged, projected on the screen. , Tue true causes of malaria have always been the subjec 
carotid artery of a horse. It is under this strong charge that| In this figure (4), the pressure level, after reaching its | of much speculation. For want of a betier one, the them, 
the blood spurts so far when an artery is wounded. | definite height, oscillates, i. ¢., rises and falls by turns; it | has been pretty generally entertained that it is due to the 
But the pressure is not the same at all points of the circu- | rises when the heart propels each of its waves, use, at agency of nous germs of some kind, emanati from 
latory tree. Physiologists have shown, by means of mano- these moments, the afflux of the blood predominates over | the soil produced in some way by the action of the gy 
meters applied to the different vessels, that the pressure is the fluxion, and, on the contrary, it falls when the heart | upon vegetable matters in low, moist grounds. The nu. 
high in all the arteries, and reaches @ mean figure of 12 to20 ceases to act, and that the fluxion of the liquid through the | rous efforts that have thus far been made to detect this mal 
eentimeters of mercury, and that this pressure decreases capillaries, being alone exercised, causes the pressure to be | rial poison have resulted in failure, although a number gy 


slightly in proportion as we explore an artery more distant diminished. announcements have been madé of its supposed captuy 
from the heart—a necessary consequence of the direction of The most recent announcement of its authentic diseoyer 
the sanguineous current. Finally, that in the venous system | CHLORAL INEBRIETY. according to the Medical Record, is that made by Profeg 


the pressure is reduced to a few centimeters of mercury, | : | Klebs Signor Tommasi-Crudeli, whose researches 
and het sometimes it is null oreven negative. How are I “hin subject In he | been conducted with a scientific precision which 
to explain this great fall in pressure from the arteries to the fo4ivat Society of Kings County.” Dr J. B. Mattison |¢l#ims of success worthy of more attention, perhaps, thy 
veins? It isowing to the fact that the blood in passing from k that i the carte da s of ehicsel * was assented those of any of their predecessors. These researches wep 
the arteries into the veins meets with great resistances in the ery . f the valuable Aw ah, of Gis eatie @ > | made in the Pontine hes. It was here that 
small arteries and in the capillaries which it must traverse. | from ite continued takine. that | Several years ago found a species of alga, which appeardy 
In front of these obstacles the pressure is high, bebind them ctaate so-called “habit” and that |D@.the poison. Here, also, M. Lanzi and G. Terzigi,s 
it is very low. 1s for protracted ese im mrefevenes to opi- | found certain dark-colored granules developing in 
Everything takes place as in the experiment represented ates. whieh ane free composing slime, and identical, as it seemed, with the mg 
at Fig. 3, where we have, by compressing the tube, created b ne val. tha autiees believes to be nod Seale aince the anine in malarial spleen and livers. 
a resistance to the movement of the liquid. It is the strong fine ‘well established thet the babitu, this | The method of procedure of MM. Krebs and Tommag, 
pressure of the blood contained in the arteries which gives : = x ‘tical ~ oth cutee. tate a ti at use Of ‘51S | Crudeli was as follows: They gathered from the earth, air, 
these elastic vessels that state of distention, tension, and Seren and water of malarious regions infectious solutions, whig 
hardness to the touch that they exbibit in living animals. fenothall Jecenaument: end. tessa on tone P sie of they proved to be malarial by the peculiar paroxysmal tem, 
Now, this pressure is net always the same; it is varying at its t ki oan akin to th n'y etn 1 and | Petature waves and the enlarged spleens which were 2 
every instant, and in the same auimal sometimes exhibits aa of anc | duced when portions were injected into the subcutaneoy 
considerable deviation. Two causes may conspire to vary Patter Pine se amas to individuel i | cellular tissue of rabbits. They then separated the solg 
the arterial pressure: on the one hand, the heart may propel bility f S " ee =f g wih a ~ | parts of the infecting solutions from the liquid by filtratigg 
the blood into the arteries with more or less energy, and, on ch : bit of taki sh ral aeily. a < men a ohne | generally through plaster of Paris. In this way they ds 
the other, the small vess:ls, through which the blood passes =e de | covered that the poison was a solid, for the filtrate scaredy 
with most difficulty, may oppose greater or less resistances limited | Produced any rise of temperature, while the reside 
to it. These vessels, in fact, are continually varying in | always bad the ific effect. The organisms in this residyg 
diameter. Enveloped in a contractile-muscular tunic, they | ii | which are thought by the observers to be the true causes¢ 
relax or contract under the action of certain nerves, the payee Sf the body. eee l ~ -b — malaria, are minute spores, 0°95 micromillimeter in diamete, 
most effective of which is the great sympathetic. To (laude ° The followi ah Se raieeeninal hn =~ ~ oval in shape, and belong to the genus Vacillus. The nam 
Bernard is due the discovery of the action of the nerves on | , °° + 4 vs rd, + f thei eae 7 pas | giventhem is Vacillus ».alarie. They do not develop in wate 
ome, given in the inverse ender end | eed, a large quantity renders them inactive—but requir 


the vessels, and this is one of his numerous titles to glory, 
as it is one of the finest conquests of physiological science. | which Dr. Mattison presents, én extenso, with illustrative | free oxygen and substances rich in nitrogen. In the bed 


Allow me, in a few words, to call your attevtion to the | “**: | they develop to the greatest extent in the spleen and medull, 
importance of Bernard's discovery in regard to the vascular, In a certain proportion of cases the earliest morbid indi-| a fact noted as important, since it is here that the mostchap 
nerves cations relate to the digestive system; these being often due | acteristic anatomical ——— are found in those suffering 

I recalled to your minds, a little while ago, the hypotheses | to the local action of the drug, followed and kept up by its | from malarious fevers. e organism multiplies by tram 
of ancient medicine as to the forces which call the blood | pernicious effect on the system at large. Nausea and vomit-| verse fission, thus converting itself into a chain. In th 
into an organ or which expel it therefrom, thus producing ing supervene, the desire for food is variable, and in some | interior of the links spores appear and eventually fill it } 
the redness or paleness, and the heating or cooling of a part cases almost extinct; the breath is fetid and gives off an odor | will be a great triumph, says the journal quoted, for th 
of the body. local cause had to be found, however, for of chloroform or alcohol, jaundice appears, and the bowels | believers in the germ theory if the observations of Krebsand 
the loc:l movements of the blood, for the heart is not capa- | are torpid. Tomassi-Crudeli are confirmed, and it will be an advantag 
ble of directing the blood which it s_nds into the aortato| In some cases the respiration is early and peculiarly | to science, in any event, that further experiments, conductal 
one organ rather than to anotLer. The cause of the local affected, the movements are diminished in frequency, and | on the same precise methods, are likely to be inaugurated 
variations of the circulation is to-day no longer due to a there is often difficulty in breathing. ‘. 
mysterious and special force; it enters into the well-defined, The senses of hearing and vision are frequently impaired 
group of muscular forces that are submitted to the action of —the former dulled. with ringing in the ears, and the latter LIQUID EXTRACT OF ERGOT. 
a nervous motor system. | obscured and often lost. As to the heart, the prolonged use By P. Yvon 

When an emotion pales our face it is because the vascular of the drug begets a debilitated condition of the organ, : P 
nerves have caused the muscular coats of the facial arteries | shown by weak, rapid, and irregular pulse, feeble heart| SusBcuTANEOUS injections of ergotine are very difficult # 
to contract, and the diameter of these vessels being lessened, | sounds, and tendency to syncope. The disturbance of the | make with the aqueous extract of ergot generally know 
they admit less blood, so that pallor is the natural conse- liver is indicated bya wandines condition and peculiar gray | as ergotine. In fact this extract when dissolved is muddy, 
quence of this vascular diminution. Inversely, the face or ash-colored evacuations. The habitual use of chloral acts | thick, and requires to be filtered; the solution then gives 
reddens when its vessels again become more ample; the tis- | injuriously on the muscular system through the medium of | only feeble results, as the best part of the extract remaim 
sues, filled with blood, again assume their normal form; disturbed nervous influence, which shares largely in the ill | upon the filter. I therefore prefer the following formula: 
heat returns again to the region along with the blood, and effects of the habit, and varies from symptoms that areslight| The ergot is coarsely powdered and deprived of its fied 
the course of the latter at times exhibits therein an exagger- | to those of marked importance—from slight facial erythema | oil by treatment with carbon bisulphide; afterwards it is 
ated intensity, and congestion is produced. There is no | to almost entire incapacity for bodily effort. Clinical facts | dried in the = air, sheltered from light, until the odor 
necessity for assuming a new force to explain the increase attest also that serious blood changes are sometimes caused | of the solvent totally disappeared. The powder is the 
of diameter that the vessels then undergo. We know that by the drug. According to Dr. B. W. Richardson, if chloral | introduced into a displacement apparatus and exhausted in 
through the heart’s impulse the blood is submitted to a con- | be exposed to the action of an alkali, chloroform and formic | the cold with distilled water containing four parts in athow 
siderable pressure in the arteries. It is sufficient that the acid are generated. This taking place in the blood, formate | sand of tartaric acid. This liquid is heated so as to coagu- 
walls of the vessels be less mney contracted than usual in | of soda is produced, the blood becomes charged with it, the | late albuminoid matters, and then reduced in a water-bath to 


ny the circulation of the blood. To what is the — memory, feeble reasoning power, hallucinations of sightand The liquid thus obtained is of a fine amber color and keeps 


are produce. in arterial pressure by the intermittent action | proceeds from two causes—its professional employment till 
of that living pump which we call the heart. Should we the morbid demand for cunient use is euatal, or else its CATGUT AS A CARRIER OF INFECTION. 
repeat the ex;vriment of Hales as to the ascension of the self-administration till the same result is reached. There is| Pror. Zweiren, of Erlangen, recently met with a ca® 
blood in the cube of a manometer, we would see that the no doubt, as the author remarks, that the “‘laity ” look upon | which led bimn to the conclusion that catgut might be the 
level of the liquid, when it has reached its maximum point, | this drug with less distrust and as less dangerous than opium, | unsuspected source of infection. He operated on av 
does not remain at rest, but undergoes incessant oscillations. and are therefore more disposed when suffering from pain | vaginal fistula, which was so small that it could only ® 
Every time the level rises it is due to the fact that the heart | or sleeplessness to act as their own physicians in prescribing | seen by forcing milk through it, using catgut for the suture 
is injecting a certain ay of blood into the arteries, dis- | for themselves a parcotic that, under the present lax legal The patient was taken on the twelfth day following with 
tokes Em. and raising the pressure therein, and every restrictions, they can obtain with little difficulty. |the symptoms of pyemia, and died on the twenty- 
time that the level lowers, it is because the cardiac pump| Dr, Mattison states it as bis belief that the disease under | day. The autopsy showed that the source of the infection 
ceases to act, and that, during this time, the blood contained | consideration is less frequent than opium inebriety and much | was in the pelvis, and it could only have been abso y 
in the arteries is in pert flowing out, not toward the beart, | more infrequent than alcoholic, and he is not aware of any | the small freshened surface around the fistula. Asall the 
where the closing of a valve renders the reflex impossibie, | data as to the proportion of recoveries. The danger is from | instruments used in the operation had been soaked in.s5 
but toward the capillaries, which it traverses in order to! a more or less speedy relapse. Much will depend on the | per cent. solution of carbolie acid, the catgut was su 
pass into the venous system. These phenomena, which take length and degree of addiction, freedom from painful organic | as the source of infection. This suspicion was strengt 
place in the blood vessels, can be reproduced in any pipe | complication, absence of alcohol or opium taking, indi-| by reading iv a foreign journal an account of an 0 
whatever, so I am going fo make you witnesses of the alter. vidual constitution, and surroundings su uent to cure. | for ovariotomy, in which catgut was used, and where every 
nate variations of promare, which rises at every new influx | A point to be noted is that victims of this habit are exposed | thing had gone on quite easily and satisfactorily at the time 
of the liquid, and falls in consequence of the outflow. | to a specialdanger. While the habitual use of opium admits | of ° I operation, but had resulted futally from sepuc infec 
To produce this phenomenon all that it is necessary to have of its continual increase without risk, so that enormous | tion, notwithstanding the careful carrying out of the 
isa simple rubber tube communicating with a tall reservoir | doses can be taken with impunity, that of chloral is some- | Septic method. He, therefore, caused the catgut to be & 
filled with water, while at its terminal extremity the liquid | times the reverse, and serious elects have followed the use | amined microscopicaliy, and found portions of it filled with 
flows out through a narrow orifice. A manometer adapted | of a smaller dose than the patient had for some time been in| bacteria. As he was about to do an ovariotomy, he 0 
to one end of this tube indicates the variations of pressure the habit of taking. It must not be supposed, however, that | the catgut to be previously examined. Small pieces we 
that the liquid undergoes when I close or open by turns a| all habitual chloral takers are inebriates, strictly speaking. | cut off and uurolled in the same carbolic oil in which the 
cock placed between the reservoir and the tube. But asthe The subject, like that of alcohol and opium using, has a| bad been preserved. They also were found to be swarmilt 
variations are too rapid and too fugitive, we will write them, | double aspect—a vice and a disease. A person who habitu-| with the same pests. Fresh and clean catgut was therefor 
and this will allow us to analyze all their phases. | ally indulges in either of these agents, and yet retains suffi-| chosen, and carefully examined by the microscope 

It is to Ludwig that we are indebted for the first idea of | cient will power to abandon it, is simply vicious—a proper | being used. The operation succeeded —— The pre 
recording the changes of blood preomeee. If Ido not use| object for moral suasion; but when volition ends disease— | fessor is certain that had the other specimen been employed 
the apparatus devised by the 


ustrious physiologist of ' inebriety—begina. death would have resulted. 


ay 
q 
| 
blood may open for itself a wide passage through the vessels. | that observed in scurvy. dj It is then treated with a slight excess of freshly prepared 
It I could expatiate at length on these phenomena, which| Impaired mental power invariably follows the babitual ‘carbonate of lime, so as to saturate the excess of tartaric acid, 
are under control of the vascular nerves, I would tell you use of chloral if it be or prolonged, though the ij) | filtered, evaporated to a —s consistence, and precipitated 
what an important part they play in the normal circulation, | results will vary largely, according to individual suscepti-| with 90° alcohol. After another filtration it is decolorized 
> and how they preside over the circulatory troubles that bility. In some persons they appear in a few months, in | with washed animal charcoal, again filtered and evaporated 
‘ are observ: |j1 the majority of diseases, and I would show others not for years, and range from slight irritability of | so as to drive off all the alcohol. It is then taken upa 
that the be..t of fevers or inflammations, that the cold of temper or loss of memory, to complete imbecility or demen- | second time with distilled water, and to this solution is adé 
cholera or poisonings, must be, can be, explained only by tia. In this respect chloral acts more disastrously than | ed 0°15 gramme of salicylic acid for each 100 grammes df 
nervous action exerted upon the vessels. And I would thus opium or alcohol. The evidences of impaired intellectual ergot, and it is completed with water or cherry-laurel waters 
show how much light Bernard’s discovery can throw on the | strength and moral perversion or enfeeblement appear earlier | as to make a liquid equal in weight to that of the ergot @& 
; nature of diseases. and are more profound. These are fretful, irritable temper, | ployed. The extract is allowed to deposit some days in 4 
: But let us return to the other phenomena which accom. aversion to friends and society. deceitfulness, loss of | cool quiet place and then divided into small bottles 
4 
a in his patients? And what signify the variations that it | cidal propensity, listless, vacant expression, aimless wander- | agents for alkaloids, and represents the active principle of 
og exhibits in its rey its strength, and its more subtile | ings, imbecility, stupor, loss of self-respect, obscenity, | an equal weight of ergot. As an oe of 
: characters that a very delicate touch can alone perceive? | garrulity, idiocy, and complete insanity. | the liquid gives excellent results. — Médicale. 
“ The pulse is an effect of the quick, sudden changes which Inebriety from chloral, like that from opium and alcohol, | : 
* 
sf j 
4 
wy 
| 
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decom tion of the catgut must have 
He thinks the nn of the bottle, or possibly 


taken in the original fillin 
pane hee ry evaporation of the volatile carbolic 


sare he thinks more likely than that the catgut was 
originally made of foul mate He insists that all ~ a 
should be examined by a competent microscopist before 
being used, in order to make sure of its purity. —Centralblatt 
fur Bynakol., Arch. of Med. 


NEW PROPERTIES OF THE NATURAL 
ON SOME eTALLIC SULPHIDES 


llic sulphides play so great a rdle in the econom 
that which sheds a light on the 
history ought to be received with interest. The question as 
to their origin and their deposition in a concretionary form 
in veins has already furmsbed the subject fur works of the 
highest interest an for remarkable artificial reproductions. | 
But although many things are known in respect to this, it | 
been sufficiently remarked that the sulphureted 


atone formed have not, for all that, ceased to perform 
an active role in the substance of the terres’ crust. 


Doubtless there is nothing new in the remark that towards 
the end of a vein, and sometimes for a considerable depth, 
the sulphureted material becomes oxidized, carbonated, and 
dehydrated, and gives rise to minerals which are entirely 
different from those which formed the primitive vein; but 
we believe that we were among the first to point out that 
these products of superficial alteration, on infiltrating into 
the intact region of the vein, cause secondary reactions of 
which the results (known for a long time) are usually re- 

ed as having an entirely different origin. I will explain 
what I mean. Every one knows the silver ore which has 
made Mexico, Chili, and Peru rich. It isa complex mate- 
rial, containing sulphur, chlorine, and other salts of silver 
mixed with a host of substances, which, in most cases, have 
been rejected on account of their relative inferiority as in- 
dustrial products. Now these complex ores constitute in 
many cases the cap of the veins, sulphureted through the su- 

cial action of water and the atmosphere. Among the 
Ee sulphides of subterranean regions is one whose base is | 


lead. and which is called ga’ena. Well, I have recognized | 
the fact that galena, far from being inert and absolutely in- | 
soluble, as generally supposed, acts energetically on metallic 
solutions brought in contact with it, and especially on those 

containing silver. To finish the description of what takes 

place in nature, it must be borne in mind that chloride of | 
silver, which is insoluble in pure water, is on the contrary | 
soluble in salt water, and marine infiltrations carry along an | 
abundance of it, and the argentic salt thus comes in contact | 
with the lead ore. _What takes place then? Some very 
simple experiments will answer this query in a very complete 
manner. The figure which accompanies. this article repre- 
sents, from nature, what became of a fragment of galena 
immersed in an aqueous solution of nitrate of silver for eight 
days. On the surface of the sulphide of lead an elegant me- 
tallic vegetation has developed, composed of little trees of 


Fragment of Galena (lead sulphide) covered with metallic 
a after remaining in an aqueous solution of Nutrate | 
of Silver. (Actual size.) 


pure silver, and whose ramifications become more and more | 
complicated in measure as their growth goes on. The liquid 
is soon filled with a real crystalline forest which in bril- 
liancy exceeds those famous silver trees (‘‘Arbores Diana”) 
with which yo ngpowe-- are fond of adorning their show | 
windows. The conditions of this experiment being evi- 
dently the same as those that we have just pointed out in| 
the galena veins into which argentiferous infiltrations are 
ing, it is natural to suppose that the reaction under | 
consideration is taking place at every moment in nature. 
fact, this is proved by very numerous specimens in which | 
the galena is seen to be associated with metallic silver, which | 
im most cases is in grains too small to be perceived by the 
eye, but sometimes too in the state of dendrites and branch- 
ing crystals of considerable size. {t may be said in a gen- | 
eral way that there is no galena without silver, and, as well 
known, the lead ore is, in the majority of cases treated in the 
Very first place to extract this precious metal from it. But | 
galena does not enjoy an exclusive privilege; for other na- | 
tural sulphides, although they have been declared entirely | 
insoluble, give us facts of the same nature, and some of | 
these are very interesting. One of the most curious of them | 
relates to “‘ pyrites” properly so called, or bisulphide of iron, 
which is usually regarded as an absolute inertness. Placed 
n an aqueous solution of perchloride of iron it gradually 
gives rise to a golden vegetation which is wholly analogous, 
—_ as to substance, to the trees of Diana above mention- 
; and it must be borne in mind that if in nature the gal- 


In | make the times of the distillation as equal as possible. 


species of minerals. This 1s what particularly takes place 
when a f of 1s left in an aqueous solution of 
sulphate of co . At the end of a few months it is found 
that the ve: deeply attacked sulphide of copper is covered 
with a multitude of crystalline rosettes of a most brilliant 
emerald At the same time the liquid deposits a white 
matter which is easily recognized as sulphate of lead. The 
— substance submitted to various chemical proofs behaves 
e the sub-sulphate of copper, which is known to mine- 
ralogists by the name of ntite; and it may be believed 
that in nature the latter mineral has been produced by virtue 
of the same reactions as those in our ment. In fact, 
in addition to two analyses by us showing the presence 
of oxide of lead in brochantite, in Hun the association 
is cited of this species with galena. oreover, the sponta- 
neous oxidation of certain copper pyrites may easily give 
rise to oozings of cyanosis in contact with lead sulphide. 
Placed in contact with bichromate of potash, galena causes 
the production of a subchromate of lead known in nature as 
Melanochroite, and which is always found associated with 
lead sulphide. We shall have finished our exposé of the 
phenomena of the most remarkable reductions that the 
natural sulphides give rise to, when we have said that the 
alkaline sulphides possess in this respect the same proper- 
ties as the substances above enumerated. Their great solu- 
bility, however, adds a special difficulty to the experiment. 
To overcome it, I have had recourse, after several trials, to 
the following method: A large glass tube, 15 to 20 milli- 
meters in diameter and about 1 meter long, is placed verti- 
cally and closed at the two ends with corks; then the lower 
extremity is opened in a bowl full of water and a certain 
quantity of alkaline sulphide introduced above the cork, 
and the latter is immediately replaced. This done, the up- 
per cork is taken out and substituted by a pipette, filled 
witb a dilute solution of nitrate of silver, closed above, and 
its tapering extremity dipping in the water of the tube. 
The silver salt slowly diffuses itself through the column of 
liquid and comes in contact with the sulphide, molecule by 
molecule. After less than twenty-four hours there is ob- 
served on the inner surface of the tube, even with the zone 
reached by the a in its very slow ascensional diffu- 
sion, a sort of brilliant ring formed of much metallic silver 
and some sulphide of the same metal. The quantity of the 
former gradually increases by a sort of vegetation analogous 
to that of the natural dendrites, I have varied the arrange- 
ment of this experiment, and it has always succeeded. It 
will be understood that this fact may bave the most direct 
bearings on the mode of formation of beds of native silver, 
since sulphureted waters are circulating from every direc- 
tion in the terrestrial crust, and must at every instant meet 
with argentic solutions.—Stanislas Meunier, in La Nature. 


FRACTIONAL DISTILLATION. 


Ar a recent meeting of the Chemical Society, London, a 
per was read on “The Comparative Value of Different 
ethods of Fractional Distillation,” by F. D. Brown. 
When a fractional distillation is carried out on a large scale 
either or both of two well-defined processes can be used. 
In the first, *‘ washing,” the mixed vaporsare passed through 
several layers of liquid obtained by their own partial con- 
densation; in the second, ‘‘cooling,” the mixed vapors are 
partially condensed by allowing radiation to take place, or 
by passing them through a coil kept at a given temperature. 
In both processes the liquids of highest boiling point are 
kept back, and a better distillate is accordingly obtained. A 
possible explanation of the success of the first process is 
that by obstructing the passage of the vapor the successive 
layers of liquid give it more time to cool. From this point 
of. view the two processes ure identical. In the present 
per the author bas endeavored to determine whether there 
essential differences between ‘‘ washing” and “‘ cool- 
ing” or not. The mixture employed throughout these ex- 
periments was the one used by the author in his previous 
research, and consisted of carbon disulphide and benzene. 
The dephlegmator advocated by Linnemann, Bel, and Hen- 
ninger, etc., was first compared with a tube, 690 mm. 
long, inclining gently upward, exposed freely to the coolin 
influence of the atmosphere, etc. As a result of severa 
experiments it was found that the distillation with the 
long cooling tube yielded slightly better results than that 
in which the vapor was washed by passing through the de- 
phlegmator, and that both the and the 
tube produced better distillates than the retort or the fi 
with T-piece usually employed. These results were to some 
extent, however, vitiated by the fact that the distillations 
were not carried out in equal times, and, in order to render 
the results more —— comparable, the author constructed 
a long glass tube, and fitted it up with a movable series of 
disks of wire gauze (each disk containing a short brass 
tube, trapped at the bottom to prevent the vapor passing wu 
the tube instead of through the layer of liquid conden 
on the wire gauze), so that this tube could be used either as 
a simple cooling tube, or, by inserting the disks, could be 
converted into a dephlegmator. Great care was taken to 


a result of these experiments the author concludes that 
‘‘ washing’ and “ cooling” are not identical processes, that 
the dephlegmator has a special value, and gives better re- 
sults, other things being equal, than the simple cooling 
tube, The author then contrived a more exact and delicate 


kept at the lowest possible tem 
the passage of the vapor into the condenser. This was 
effected by passing the worm of the still through a strong 
copper box, which is partly filled with a liquid boiling about 
the temperature desired. The vapor from this boiling 
liquid is condensed in a worm which returns the liquid to 
the box, the box, worm, etc., being air-tight, and con- 
structed of stout copper. The final ps Macatee. of tempera- 
ture was obtained by connecting this air-tight system with 
a pump, so that the pressure under which the liquid boiled 
in the box could be varied at will. By this means the vapor 


round the still head could be kept at a constant temperature | notice of the possible presence of — 


As| 


| 


Dr. Armstrong said that, as far as he knew, no one had 
previously compared the values of these two. processes of 
washing and cooling from a scientific point of view. He 
could confirm Mr. Brown’s statements as to the importance 
of the rate of distillation and the extent of cooling surface. 
He did not think that fractional distillativuas of homologous 
bodies, the vapors of which seemed, so to speak, to hang 
pa nea were of much value unless large quantities were 
employed. 

r. Neison thought that a separation could be effected by 
fractionally distilling small quantities. He had used a very 
simple apparatus with good results. It consisted of a flask, 
the neck being closed with a cork, through which passed a 
tube am: inside the flask in a bulb, with a drawn-out and 
turned-up 

The Chairman remarked that he had worked on the same 

rinciple as that carried out so completely by the author; but 
nat of surrounding the still head with a vapor of con- 
stant temperature, a thermometer was inserted in the still 
head and the temperature carefully watched. 

Mr. Brown did not think that any hanging together of 
vapors took In his opinion, small quantities could 
- ree, ly manipulated by using an apparatus of small 


THE ACCUMULATION OF NITRIC NITROGEN IN 
THE UNCHANGED WATER OF AQUARIA, 


By H. Jonzs, F.C.S. 


In many public aquaria, as at the Crystal Palace and 
Westminster, and also at the very fine one recently opened 
at the Aston Lower Grounds, near Birmingham, unchanged 
sea water is employed; and such water has been found by 
experience to be fit for an almost indefinite period for main- 
taining marine animals in health. The principle adopted is 
to keep the bulk of the water in underground reservoirs, 
and to constantly pump from them a fresh supply into the 
show tanks, the delivery of the water being made through a 
series of fine jets. The great object of a constant supply, 
delivered in such a manner, being to force air along with 
fresh cool water into the tanks containing the animals. By 
that means the water is maintained of an almost constant 
temperature, and even if temporarily rendered cloudy by the 
presence of decaying fragments of food, etc., the rapid oxi- 
dation resulting from the air forced in along with the fresh 
water from the jets, soon renders the water quite clear. At 
Brighton and some other places the sea water is intended to 
be used for a limited time only, a fresh supply being pumped 
in from the sea as often as required. Since it would be im- 

racticable for inland aquaria to be supplied even at distant 
ntervals with fresh sea water, on account of the great cost 
incurred in collecting and for carriage, the system of un- 
changed water has, of necessity, to be adopted. It occurred 
to me to examine a sample of water in my possession, which, 
after being used for eight years in a Jarge public aquarium, 
was quite bright and appeared to answer perfectly the 
requirements of the animals, to see how far the nitric nitro- 
gen had accumulated. It was inferred that a very a 
amount would be present asa result of the oxidation of t 
organic matter thrown off by the animals, or left in the water 
in the form of uneaten and unremoved dead food. As anti- 
cipated, a very a excess over what exists in actual sea 
water fresh from the ocean was detected, and the following 
figures will show the difference between the aquarium water 
and sea water, taken about the same date from Brighton, and 
which fairly represents the amount present naturally in sea 
water: 


Nitric Ni 
Parts per 100.000, 
Recent sea 00825 
In all well-stocked the number of living animals 


aquaria 

of a large size in relation to the bulk of water is greatly in 
excess of what exists in nature; and the food of such ani- 
mals kept in confinement instead of being produced in the 
water in which thev live is received from an outside source 
in the shape of food formed in the ocean. The nitric nitro- 
gen is formed in aquaria faster than it is removed Wy vege- 
tation, = is a limited to conferve, and so it accu- 
m ews. 


NITRIFICATION. 
By T. and A. Munrz. 


Tue authors have shown that natural nitrification may be 
considered as the result of a phenomenon analogous to 
fermentations, but that the oxidation of the nitrogen is 
not produced in a general manner by the organisms which 
are the common agents of the combustion of organic 
matter, but must be ascribed to a special organism. They 
have taken dilute alkaline solutions containing the necessary 
mineral matters, an ammoniacal salt, and organic matter. 
These liquids after being heated under suitable conditions 
to 110°, remained without change for an unlimited time. 
But on allowing the access of atmospheric oxygen the for- 
mation of nitrates set in, and on examination with the 
microscope minute organisms were detected. The nitric 
ferment does not the power of resistance observed 


of cooling, by means of which the still head could in some of its congeners. It is killed by exposure for ten 


ratures compatible with | 


minutes to a a of 100°. Sewage and similar 
liquids are rally rich in the nitric ferment, which as- 
sists, therefore, in their purification. It is also ve 

abundant in vegetable earth, and generally in arable land. 


ANALYSIS OF COMMERCIAL POTASH. 
By B. CorENWINDER and G. ConTAMINE. 


Tue authors add to the portion taken for analysis a slight 
excess of hydrochloric , and then, without taking any 
acid, silica, 


enas are argentiferous, pyrites are almost always loaded with | for an indefinite period, and could be varied without much | or phosphoric acid, they evaporate in the water bath, 


In mineralogical collections, s 
of iron su porting c 
and the Territory o 
Specimens of them last year at the Champ de Mars. The 
reaction, however, is exactly the same here as in the preced- 


99 per cent. of CS... The author also test 


imens of sulphide trouble by alteration of the pressure. By using this ap-| after having added a sufficien 
s of native gold are much admired, | paratus, and charging the box with carbon disulphide, and | The potassium chioroplatinate 

Arizona exhibited some magnificent | the still wh a mixture containing 42°69 per cent. of CS,, a| with alcohol at 95°, mixed with ether, and washed in the 

| distillate was obtained containing in two experiments 97 to | ordinary w 


the apparatus | is complete 


of platinum bichloride. 
us obtained is 


with the same liquid. When this operation 
iling water is poured upon the filterby means 


examples, and when the two experiments are compared by distilling commercial benzene and separating almost | of a pipette, till the chloroplatinate is entirely dissolved, 


We are struck by a sort of parallelism between the chemical 
energies of the differs bodies that have taken part in them. 


the pyrites is a bisulphide, the metal which it isolates in 176 c.c.; 81°, 180 c.c.; 82°, 191c.c. After 500 c.c. had dis-| the p 
. A sample .of the fully poured into it by degrees. Ip a few moments the 
, 80 c.c.; 100°, 180 platinum is thrown down as a black powder, which 


nae and much less oxidizable than the silver which is iso- 

by protosulphide of lead. Moreover, the reducin 

poy shoe of the insoluble sulphides make themselves felt 

aa salts whose metals could not be set free; and from 
there sometimes result exact of 


pure benzene. Thus 1,100 c.c. of a sample 
(the still head being kept at 810) at 80°4°, 155 c.c.; 


tilled over the experiment was sto 
residue distilled as follows: At 


ve and the filtered my collected. Water containing 
‘8°, sodium formiate is t 


heated, and whilst it is boiling 
solution of potassic chloroplatinate is care- 


c.c.; 105°, 158 c.c.; 110°, 186c.c. The paper contains tables merely needs to be washed, dried, heated to reriness, and 
‘of the details of the experiments, curves showing the com- weighed in order to find the quantity of potasaa present in 
' positiens of the distillates and drawings of the apparatus, ‘the sample. 
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THE SUN. 
By 8. P. Lanexey, Allegheny Observatory, Pa. 


In giving a brief account of our knowledge of the sun, 
which I have been asked to prepare for the readers of the 
Scimntierc AMERICAN, it may be presupposed that all know 
how within a few years we have come to a new sense of 
the sun’s immediate importance in every action of life. Men | 
have always known that it lighted them, and ripened their 
grain for tne harvest, but lately we have discovered that our 
own bodies are grown by it as much as the corn in the 
and that in fact everything that has life on earth is made | 
by it 

George Stephenson, according to a well-known anecdote, | 


| hole in the shutter, letting a single beam of hght in. 


ly forego any attempt to “realize them,” and we shall 
dificuley when we come to measure its heat. 

We must leave the description of the methods by which 
astronomers have determined these dimensions, untouched, 
and pass to an aceount of the solar surface and the means 
by which we study it, some of which are si to 
be within the reach of any reader who 
by which rdinarity 
most primitive apparatus by we can 0 

see the sun's spots consists of a darkened room with a “A 


little circle of light seen on a paper held in the course of the | 
rays, and which enlarges as we go away from the pinhele, | 
is an image of the sun itself, and if the room be long enough | 


ene that it will usually be best to diminish 
aperture of object glass (by a paper chaphragm) tory 
least one-twentieth of its focal length, and thus lessen the 
“a breaking the other lenses by the heat. 

we point near the sun but not on it a circle of 
will appear on the which must not be mistaken 
the image. is latter, unless a very low power by 
used, will appear as a larger circle invadimg the first one 
and will be blurred and indistinct until the eyepiece ang 
then the screen have been adjusted to a correct focus. 
is done by moving the eyepiece in or out until the‘ limb” 
(that 18, the edge) of the sun appears sharply defined 
18 & mimature copy of a tracing of the sun’s face, thus made 
directly on the paper at the Allegheny Observatory on Sep. 


used to belicve that the sun, in some way, drove his en | to admit of a circle of two mebes or more being formed, | tember 19, 1870 (Fig. 4). 

gines, though he could not exactly explain how; but now | any considerable spots may be seen without the use of any| In the intense wh of the solar image we cee a num 

we know, exactly speaking, that not only every movement | Jenses whatever have seen even a small spot in this way, | ber of small spots, and these are not on the paper, for t 
but would hardly advise any one to take much pains with | will not move with it, nor in the glasses, for they do ng 
° the experiment, for the results are not worth it- though by | change when those are turned round. They must be, then, 
-] this rude means the first transit of Mercury ever seen was | in thesun itself Some of them are hardly more than s : 
° observed by an early astronomer, Gassen A very much | but we will select one of the largest (that at A) for further 
E OF sy better view can be obtained by any one who has a good |examination, and see afterward what it looks hke when 
N glass, and will take the trouble to secure the necessary -|more magnified. First, however, trace the outline of the 
ness by mounting it on a post, with the help of two smalt| image with a pencil and im the same way pencil over the 
blocks of wood and two thumb-screws, so as to turn m any | spots, and we have just such a little permanent picture ag 
direction and be clamped there. If the two screws about this. The astronomical telescope reverses everything, but 
which the blocks pivot, Fig. 2, are one horizontal, the other | the trne cardinal powts are easily found. Thus we notice 
vertical, the telescope moves “in altitude,” or up and down, | the direction in whch the sun moves off the paper, and fing 


SPHERE OF SUN & LUNAR ORBIT 


an im 
with 
two years! 
the law which brought the latter part of 


3. 
of every living thing comes from a motion that once started 
from the sun, but that, whether it is an ant lifting a grain EQUATORI AL. 
of sand, or an engine raising a forty ton hammer, it is there 
the power comes from, as clearly as that which moves the 
piston comes from the boiler. These being not figures of 
speech, but statements meant to be taken literally and in 
their plain meaning, it is easy to see why the study of solar 
— is growing in importance, as it is being found to 

ave a bearing on almost every branch of human know- 
ledge, and in unlooked for places. Thus the geologist shows 
not only that the sun put the coal in the ground for us, but 
that it. piled the ice in the glaciers, which were once dragged 
along the northern continent; the chemist finds its rays af- 
fecting the most intimate properties of matter, and so on 
through the range of natural science, while the writers of 
the new history are bringing to notice the way in which it 
has affected the mental differences between the races of the 
North and South, and has in the course of ages imprinted 
its effect on the human mind itself. 

We shall now try to give, in the plainest way, the princi- 
a facts known about this great source of power; some 
ntelligible idea of the means by which they have been dis- 
covered; of the apparatus of research, and of the direction 
original research is now taking. To do this we must begin 
with the knowledge of a few things about its distance and 
size, which given in round numbers can be easily remembered. 

The sun’s distance, then, is 92,000,000 miles; its diameter 
86,00) miles: its surface between 11,000 and 12,000 times, 
and its volume about 1,300,000 times that of our globe. It 
is easier to read such figures than to grasp the reality they 


with the block turning about the horizontal screw, and “in | it will always be the western side which moves off first, 

| azimuth,” or parallel to the horizon, when the second block | One of the most important, perhaps the most important, of 

turns about the vertical screw, one the first with it. A | modern discoveries was made by no more elaborate ap. 
combination of the two motions enables it to be pointed | paratus than this just described. 

| anywhere, and such an instrument, whether made at the| Schwabe, a German observer, not a poetartinest astrono, 

| cost of a few cents by the roughest carpentry, or in brass | mer, began in 1825 to make daily a le sun drawing the 

and steel by the optician at the cost of thousands of dollars, | size of our sketch. When he began the spots could be seen 

: almost any day in numbers, but they grew fewer, as he no- 

ticed, year by year, till in 1883 they had almost ceased to 

appear at all. ugh scarcely anything was now to be 

seen, he continued his daily observation till 1836, when 

were again ty. This looked as though there was a 

during which therr number and size waxed and waned; 

rtant fact if true. To determineitsreality, Schwabe, 

m patience, kept up his daily drawing for forty. 

labors were rewarded by the diapers of 

life abundant 


SEPT, 19. 1870. 


honor. Their result 
prepared by Mesars. 


be seen from the following table, 
la Rue, Stewart, and Loewy, after 


convey, but this latter is all the more necessary because we | 
~ : measuring with persevering labor the great number of draw- 

have a disposition to look on the heavenly bodies as less real ings Schwabe put into t hands: 
First minimum of spots about November, 1833. 
maximum “December, 1836. 
Second minimum ‘* September, 1843. 
“maximum November, 1847. 
Third minimum = — 1856. 
is the same in principle, and is what astronomers call an Fourth miaimum “ s Febrnary, 1867. 


alt-azimuth.” 
When we first look at the sun thro a telescope so| Thus, the sun was remarkably free from s in 1888; 
mounted and clamped, we are pd Bo how fast it they increased in number and area till 1898, after which 
moves out of view, and how busy we are kept in following | they diminished till 1848, and so on. We can see readily 
it. In the morning we not only have to be moving the tele- | that the increase and decrease are not uniform, Thus from 
scope around the vertical axle to follow the sun's westward | the Ist to 24 minimum is 98 years; from the 2d to 3d, 126 
motion, but upward about the other, to keep pace with its | years; from the 8d to 4th, 108 years. Adding, and then 
rising one; and in the afternoon, while still changing to the | dividing by three, we find the average period from one mibi- 
westward, we have at each such change to point lower also, | mum to another to be about 11-1 years, and we notice also that 
To avoid this double motion let the top of the post be sawed | in every case the time from one minimum tothe next maximum 
with a slope to the north, so that if one side of a carpenter’s | is less than from that on to the next minimum again, or the 
square be laid on the incline, the other will point to the spot quantity decreases through a little over seven years, 
| north pole. If the screw which before was vertical be set increases through less than four. We do not in the 
| into the sloping face, and the arrangement be otherwise un- | least know why this is so, and though many attempts have 
' altered, the telescope will now follow the sun with a single | been made to show that certain planets affect spots by their 
The sun, though, is just | motion, which is parallel to the equator, since the pivot on | attraction, in the opinion of those who have considered the 
, and we can | Which it turns now points to the pole, the instrument thus | matter most en there is no proof that they are due to 
axis the heavens themselves | any influence external to the sun itself. Now the interest of 
the question to us lies in the fact that we can hardly doubt 
that an increase or diminution of the sun’s brilliant surface 


and material than things at hand. 
as material a thing as a hot coal in the 
tell, for instance, exactly how many million tons of coal | turning about part of the same 
would keep up its heat supply during one minute. Let us | appear to revolve on. 
try to make these great numbers more comprehensible by | An instrument so mounted, whether roughly or elaborate- 
comparison. In rapid railway travel, continued day and | ly, is called an ‘‘ equatorial,” and this is form almost | is in some way of consequence to our lives on the earth, 
night at the rate of 60 miles in twenty-four hours, we | universally employed by astronomers in physical research. | when, as we know, these hang from day to day on the maip- 
should be forty days in making the circuit of the earth, | The annexed engraving, Fig. 3, shows the principal parts of | tenance of its heat within certain limits, and it is something 
The same uninterrupted speed would take us to the sun in | 4 small equatorial which is being used to vlew the image of | at any rate to be able to prophesy from past experience, a8 
rather over 400 years. An ordinary telegraphic signal, if a | the sun by projection. | we now can, what the condition of the sun’s surface will be 
continuous wire were laid round the earth, would circuit The rays condensed by the object glass at O form a small | many years in the future. Thus it will be seen that the next 
the globe im very nearly one second, lf the wire stretched picture of the sun at the focus, ¥ and the enlarging lenses | minimum (found by adding 11 years to 1867, when the last 
from the sun to the earth, the armature would not move in | of the eyepiece at E cause them to diverge again, making | occurred) falls in the present year (1878), and the sun’s face is 
the terrestrial station till over an hour a:ter the solar opera- | on the screen at 8 a picture of the sun with every ens on | at present free fram spots, almost beyond any past remem- 
tor had pressed the key, or, as it bas been ingeniously said, | its surface. This simple means is still employed with ad. | brance. Day after day it is examined here now, to find on 
is reference to the fact that sensation uires a Certain | ‘vantage even on the large instruments of observatories, and | a blank, but, as we have seen, there are grounds for c 
known. though very brief time to travel up the nerves from | it gives a much better view than the direct one with common dence that this is not to be the case much sn 
the hand to the brain, “if a man’s arm were long enough to | darkening glasses. The screen can be attached to any tele-| Assertions that laws have been discovered affecting the 
let him touch the sun, it would be over three years before | scope or spygliass in the way shown in the sketch. If avery sun’s influence on the weather, in stich a way that we cap 
fying power be used the whole sun can be seen at | predict whether a coming year will be good or bad for the 


he felt that his fingers were burnt.” | low magnifyi 
The actual size of the sun must evidently be immense to| once, and the appearance of the spots, the of a solar est, are so constantly being made that it seems worth 
with ease by a| while to let the reader judge for himself of the kind of evi- 


r as large as it does at such a distance, but this known | eclipse, or the transit of a planet w 


meter of 360,090 miles, applied to a sphere of continuous | number of persons. | dence on which they rest. The best known way to detect 
matter, is again nearly inconceivable. To get some notion) If the screen be replaced by a collodion surface at the fo- | the inftuence of spots, if they have any, om the hs beg’ = b 
is to are 


of it, suppose the sun were hollowed out, and that the earth | cus, the little picture may be permanently fixed by photog- | their possible 
were placed in the center of the empty shell. Now if the! rapby, and in this way very admirable records have been curves represe 
large circle in the figure, Fig. 1. represents the globe of the | obtained by Mr. Rutherfurd of New York, Mr. De la Rue | past, one above another, 
sun, the dot atJés center represents with approximate cor-| in England, and quite recently by M, Jannsen in France. Of | nection it wilt be made mt by the ups and downs of 
rectness the size of our earth, and the small circle the actual these we shall speak later. | the different curves . The curves showing the fluc 
orbit of the moon, which might revolve at the same distance | f tuation of the gold, grain, and stock markets are ap example 
fom the -y as now within the globe of the sun, and still | STURT OF THE GUNS SURRACR of the same method, which is borrowed from that long 
we nearly 200,000 miles clearance between’ it and the, Let us place our screen at a p r distance, say from one | by physical investigators. 
surface! As for figures representing its bulk we must’ to two feet from the eyepiece, and turn the telescope on the Prue, in the annexed figure (Fig. 5) let an inch measured 


reement with planetary motions, 
ating the known fluctuations of each in the 
when if there be any hidden con- 
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e ttom of the page represent in every case 20 
f time an let the figures on the line to the 
years ® 4 u the first case, the relative fre- 


represent, 


th pote (traced back to the beginning of the 


porte distance from the sun. 
tbe ures 
in the English 
when it was cb 
the top OF 


we have at & 
statistics for 60 years, which otherwise stated would fill 
on. for is instructive in more ways than one. 


them on it) and move in belis on the solar surface, roughly 
corresponding to our zones. Now if we time them 
from month to month, we shall notiee that those near the 
equator rotate in less time than those nearer the poles, it be- 
ing meant, not merely that the sun’s <A geen regions move 
faster in miles per hour, but that their angular velocity is 

reater. This anomaly will be seen better fy reflecting that 
f such a thing could here, the average tag might have 
but 23 hours in Washington and 25 in New York. It is 
much as though the rim of a t flywheel were observed 
to make more revolutions per minute than one of the spokes; 
the outer end of any spoke more revolutions per minute than 
& part nearer the axle, and so on! We should doubt the evi 


dence of ourown senses if we saw the flywheel of an cages } 
e 


t 
pre- 


in pieces. 


do this, without being wrenc 
This all but incom 


pear to 
the sun does it incontestably. 


SUNSPOTSAND./ PRICE OF GRAIN. 


60 

45 LN 


are 


80 


40 


1830 


1840 1850 1860 


The variations of Jupiter’s distance certainly do present a| hensible fact (as we may surely call it) was not established 


we must remember that the number of cycles of chan 
presented by the possible combination of tary peri 


is all but infinite. Thus, we might safely undertake with | 


the first, to an- 


If we look attentively we shall also notice that the sun is 


study enough to find a curve, depending solely on certain | not equally bright all over, there being a faint shade toward 


planetary configurations. which yet would represent with | 
quite striking agreement fora time the rise and fall in any | slightly more brilliant than those nearer the ¢ 


the e (not shown in the cut), so that the central parts are 


e- 


given railroad stock, the relative numbers of Democratic | rence. 


and Republican congressmen from year to year, or anything 


This little circumstance is an indication of no slightimport- 


else with which the heavenly bodies have in reality as little | anee, since it shows that the sun is surrounded by an atmo- 
todo, The third curve (meant by the price of wheat to test | sphere, forif there were none there would be no such shadin 

the possible influence of sun spots on years of good or bad | from the sun’s mere rotundity. This follows from the well 
harvest) is not open to the last objection, but involves a| known laws of emission, to be found in any pbysical text 
fallacy of another kind. In fact, the price of wheat depends | book; but to make a practical test we may heat a cannon 
on many things quite apart from the operations of Nature— | ball white hot, and then, however we view it, we shall see it 


on wars and legislation, for instance—and here the great | 


rise in the first years of the century is as clearly connected 
with the t Continental wars of the first Napoleon, which 
shut up foreign ports, as the sudden fall ut 1815 (the 
year of Waterloo) is with the subsequent peace. 

It is not meant that all such attempts are always to prove 
futile, but our example shows how plausible they may seem. 


SEPT, 20. 1870. 


without being necessarily worthy any confidence, and on the 
Whole it is at least doubtful wheiber the great labor and 
pais constantly being bestowed on such comparisons are 
Menciag, so far, any adequate result. 

a. t let us come baek to our telescope and look at 
~ _ themselves. Here is another view of the sun, taken 
= ay later than the first (Fig. 6), and on comparing it 
ig. 4we see that all the spots have moved a little 
— the west, the one which was just appearing round 
eastern edge honing come further the disk, There 
; mong the separate grou SO, hew spots 
ing broken out in the 24 hours. As HT move Sooediien 
general sense the sun must itself be revolvin 


we them along, and, in fact, if we watch 


and 


reappearing 


Shall We say that me 


at the east again in about 18 come 
the sun revolves upon its axis like t 


observe Cluser we s 

™, by following the directions of the spots from day to 
us We easily can, a line which must nearly coin- 


with 
Pots lie 


| 
1D a) 


bat in. 96 of 
of our days? Not exactly like the earth, for if we | 
ll find one feature in its motion which | 
ry a8 to seem at first sight impossible. First | 


the sun's equator, and notice as we shall, that all, 


rably 
either some way to the north or south of it (none of | measurement of its size we draw a line on the paper, and, 


resents the appearance of a perfectly flat, uniformly bril- 
fant disk. Mr. Ericsson has been at the pains to perform 
the experiment, though we have independent evidence that 
the result described must follow. But if the sun be sur- 
rounded by an imperfectly transparent atmosphere, this 
will cut off part of its heat and light everywhere, but most 
toward the edge, for we, as it is easy to see, must be look- 


0.7. 08. 
19. 70. 
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with watch in hand, count the time it takes the spot to move 
across it, which is something like 4 seconds. note the 
time again from the moment the sun's western side touches 
the line till its eastern side has also passed over. This will 
be 128 The diameter of the spot, then, is (v 
sae cw | hea of the sun as 4 to 128, or as 1 to 82, and 
part of the sun’s diameter in miles (already given) is 860, 
+ 82, or over 26,100 miles. The diameter of this spot and 


its immediate connections, then, is over three times that 
| of our earth, and this terrestrial globe might be dropped into 
| the central chasm, as a pea into a thimble, without touching 
|the sides! The whole surface about this vast cavity is 
changing and breaking up while we are looking on, and 
there must be a perpetu.! commotion there for which the 
most violent earthquake gives no comparison. What is go- 
ing on in these wonderful regions? We must get nearer, 
and to do this employ the more powerful means to be now 
described, and which will virtually carry us to within a few 
hundred thousand miles of the surface. 


(To be continued. ) 


= 


[From Nature.] 
SATURN. 


Tue aspect of this most interesting of the planets is at 
the present time singularly elegant and attractive. The 
relief, however, is delicate, and the details not conspicuous; 
but though the presentation may be less adapted for a close 
scrutiny than that of either the full open or the evanes- 
cent phases of the ring, its examination will not fail to re. 
ward the careful observer. 

Sebréter had a true insight into the pervading cbaracter 
of the universe when he d it as uniform in plan, 
with an endless variety in detail, Such is evidently the 
case with the planetary system. We find everywhere ar- 
rangements in part closely parallel, or even identical with 
those most familiar to us, in part so rapidly divergent that 
the connecting analogies are strained, and thin away, as it 
were, till the bond of union can be traced no longer Saturn 
is a complete instance of this. The dependence on the 
| ay central ruler, the spherical form, the polar flattening, 

rotation on an inclined axis, the accompaniment of an 
atmosphere—all correspond with our own; while the differ- 
ences, not only in magnitude, but in density and force of 
gravity, are so great that we cannot even guess at the com- 
earns materials. We endeavored laiely to point out how 

ited is our knowledge of Jupiter, though in various ways 
favorably circumstanced for observation; but on Saturn 
with the exception of his change of seasons, we should tind 


years ago, since which time Mr. Car-' 
| rington, of England, and others have established it by over 
| whelming evidence. 


20. 70. 


ourselves still greater strangers; and the terrestrial analogies 


| that aided us so little there would here be of still less ser- 


vice. Every difficulty is magnified by the vast increase of 


‘distance and defalcation of light; we can only record what 
striking coincidence with the changes in spot frequency, | till of comparatively late years, Dr. Peters, of Hamiiton | 
and this may indicate a real connection between the/| College, having been the first, or amon 
phenomena; but befere we decide that they certainly do so| nounce it over thi 


we see, and much of that is neither femi nor intel- 
ligible. 
t is easy, however, to perceive a strong general 


resem- 
blance between these two great globes, not only in gigantic 
dimensions, want of density, and velocity of rotation, but 
in various atmospheric characteristics, such as parallelism 
of direction (sometimes, according to Herschel !., not quite 
equatorial on Saturn), contras coloring, and the occa- 
sional formation of bright and obscure patches. And yet 
in one main feature there is a very marked dissimilarity — 
the position of their axes. In this one point, Saturn, after a 
decided interruption in the series, reverts to the type of the 
Earth and Mars. And it is scarcely conceivable that the 
presence or absence of a change of seasons should not be 
strongly felt in its effects. One result, however, which 
might on a superficial view have been expected, is absent 
from Saturn. There is no luminous deposit around the 
poles, which, on the contrary, are often more dusky than 
the equatorial regions, and this alone would infer a different 
atmospheric constitution from our own, even if we left out 
of sight the consideration that such might well be expecied 
when the subjacent materials are as light as cork, and the 


whole globe would float high out of water. But for this 
curious deviation from sequence—a of devia- 


‘ 


ing through poten depths of it, where the line of sight 
makes a considerable angle with the surface, than at the 
center, where it is vertical to it. This at first sight insig- 
nificant feature is of the utmost consequence to us, for with- 
out this protecting vail the heat we receive on the earth 
would almost at once put an end to human existence, which 
could only linger, if at all, for a brief time in the Arctic 
regions, themselyes become the seat of more thun tropical 
temperature. 


Let us now put a higher magnifying power on the tele- 


scope, and with it project upon the &creen the portion of the 
hav- | eastern side, where the large spot ulready seen in Figs. 4 and te patches, though not common, are far from being un- 
as | known. 
, and thus car- | seen at a certain given moment (for it is now perceived to be | mately into a streak, which was observed by 

we should see | rapidly altering in shape) on the two successive days and also | though not, as has asserted 
‘pols go entirely across the sun's face in about 13 days, | on September 22 (Figs. 7, 8, 9). We cam now see that it is| very remarkable instance of the 
round the western side, many of them (not an immense ragged hole in the crust (or what at first looks 


6 is coming into view. Here is the same spot magnified 


like the crust) of the solar surface, followed by a number of 
smaller size. It is plainly a cavity, and not an elevation, for 
the slope is visible on the further or eastern side, and hidden 
by that next to us, and the same feature is repeated in the 
smaller ones. It is like looking across the edge of a shallow 
saucer, only that the outline is irregular, and that where the 
bottom should be there is nothing but the blackness of what 
seems an immeasu 


tion so remarkable and so significant in the planetary 
tem—we should have as complete anal 
tween Jupiter and Saturn as that which is believed to 
between the Earth and Mars. 

The changes, however, in the atmosphere of Saturn are 
not usually so conspicuous as those on Jupiter; nor is this 
to be wondered at, when we consider its inferior brilliancy 
at a distance measured by hundreds of millions of miles. 
The equatorial zone is usually represented as of prominent 
and unvaried brightness, and the dusky belts differ much in 
depth and arrangement at different times. Luminous and 
The white equatorial spot, resolving itself ulti- 
all in 1876, 
, an unprecedented, was a 

former class, as one per- 
ceived by Herschel J., ninety-six years before, had been of 
the latter. This dusky spot was situated near the limb, 
where on Jupiter it would presumably have been invisible; 
yet much could not be inferred from this solitary observa- 
tion, nor from that of Chacornac on the transit of the Jargest 
satellite, which showed a limb more luminous than the 
center of the disk. Everything of this kind should be 
noted, but nothing pressed into the service of a foregone 


The flattening of the sphere at the equator, as well as the 


been 


deep chasm, To get a rough | theory 


880, January 24, 1880. 
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voles, announced by Herschel I, as the result of many 
observations in 1805, has never been very satisfactorily ex- 
plained. It might have been discarded as an illusion re- 
sulting from the crossing of the outlines of the globe and 
rings, bad it not been confirmed by repeated measurement 
at the time, It is considered to have been subsequently 
disproved by a repetition of that process in other hands; 
but it does not appear that the latter measures were taken 
at a time when the alleged deception existed. An experi- 
ment might be tried of placing at a distance from the eye 
(or better, the telescope, to insure perfectly similar con- | 
ditions) a transparency copied from Herschel’s figure, but | 
with elliptical, instead of ‘‘ square-shouldered,” outline; | 
but even if, under any varied illumination, the deception 
should recur, his measures would still have to be accounted 
for, which do not seem to have been affected by any imper- | 
fection in his micrometer, 

But however this apparent anomaly may be disposed of, 
we are brought face to face, in the ring system, with phe- 
nomena unexampled, as far as our sight can reach, though 
there may be thousands of them, and of still stranger 
things in the depths of infinity. The minor peculiarities of 
this complex arrangement are at present not readily trace- 
able in so foreshortened a projection, and some of them 
would require instruments od ams light and power; but the 

uzy portion of the slowly opening ring is already within 
the reach of moderate apertures. On many accounts these 
marvelous features deserve an increasing degree of scrutiny 
as the opportunities for it are becoming more and more favor- 
able; and we may yet gain a further insight into their structure, 
Still we must not expect too much. Even should the bright 
rings be, according to the prevalent opinion, a closely packed 
mass of satellites, we can hardly suppose it to be “ resolv- 
able” with any future increase of optical power. Theory, 
tndeed, pronounces against a solid, or even fluid composi- 
tion; but the confident application of — may possibly 
prove hazardous where materials wholly unknown may be 
dominated by polar forces of unexplored intensity. It may, 
indeed, be still an open question whether the aspect of the 
dusky ring, especially as projected across the ball, can be 
reconciled with the idea of a thin and scattered stream of 
satellites, an idea that perhaps would never have occurred 
to any actual observer, and that seems only a theoretical 
consequence of the supposed constitution of the other rings. 
Many questions, in fact, remain open, in this system of 
wonders; whether its general dimensions, or the proportions 
of its several parts, are unchangeable; whether minor divi- 
sions can ulways, or ever, be established; whether the gauze 
ring is distinctly separated from its neighbor; whether its 
color is invariable; whether a similar material glazes over, 
so to speak, the great division of the two bright rings; 
whether any plausible explanation can ever be attempted of 
the extraordinary outlines of the shadow of the globe upon 
the outer ring, consistent with a thinness edgeways almost 
invisible. There may well be ‘‘ more things” here “‘ than 
are dreamt of in our philosophy.” And in respect of the 
general idea of possible changes, it is but fair to bear in 
mind that our knowledge of this planet is confined to a 
relatively short period, as compared with his annual revo- 
lution. Only some seven Saturnian summers and as man 
winters have been exercising their influence on that peculli- 
arly delicate and complicated system since the first employ- 
ment of telescopic investigation—far less time since the 
commencement of minute scrutiny. And in addition to 
this the eccentricity of the orbit is sufficient to vary the 
amount of solar radiation at different periods of his year, 
much more than is the case with our own globe. 

It should rot be forgotten, too, that the rotation of the 


ring has hitherto been deduced from theory alone, and 
ought, if possible, to be determined by observation; though 
where Herschel I. has failed, and Bond has not succeeded, 
there may not be a very bright prospect for subsequent 
observers. 
The satellites are interesting in many respects; among | 
others they afford a curious instance of the diversity of de- | 
tail with unity of idea already alluded to, In our own case | 
tle attendant bears so large a proportion to its primary that 
Earth and Moon have been compared to a double planet. 
Next, in Mars, we find a ratio of the most opposite descrip- 
tion. In Jupiter an intermediate proportion exists between 
the primary and secondaries, while the latter do not differ 
in magnitude very widely among themselves. In Saturn we 
have an extension and combination of the previous systems, 
not only in number but in character; extreme minuteness in 
several being found in juxtaposition with considerable bulk 
in one of the attendants. The striking irrezularity of their 
sequence in point of magnitude is a fresh exemplification of 
the deviation from uniformity already referred to as so 
generally, and, indeed, almost universally, observable in the 
solar system. It may be noted among the retinue of Jupiter, 
where the largest is not the outermost of the satellites; but 
it is still more observable in the more complicated arrange- 
ment of the satellites of Saturn. The smallest, in a general 
sense, range nearest to the primary, yet the largest is not the 
most distant; and next in position to. him comes the most 
minute of all. On the same principle it is highly unlikely 
that the regular progression 1, 2. 4, 8, should express the 
real number of the satellites attending respectively on the 
Earth, Mars, Jupiter, and Saturn. More, probably, own 
the control of the latter, and may be reserved as a triumph 
for Mr. Common’s magnificent 87-inch mirror which t 
spirited possessor fully deserves. 
The well known fact that the difficulty in detecting ob- 
ects of this nature diminishes as they become more familiar, 
is well exemplified in these minute points. Enceladus, once 
considered as suitable only for great apertures, has been 
several times seen by Franks with a 5-inch object-glass; my 
less acute vision with 94 inches of a silvered mirror distin- 
ished it in 1878, not readily, indeed, but quite certainly, 
iu the absence of the primary from the field. 
The. variable light of the outermost, Japetus, in different 
ts of his orbit, bas long been known, and might have | 
n readily explained by a synchronism of rotation and 
revolution, but for superinduced irregularities similar to | 
those of the satellites of Jupiter, and probably dependin 
upon a similar cause. Schriter detected differences ot 
brightness in some of the others, on opposite sides of the | 
planet; but the subject deserves a fuller a 
T. W. Wass. | 


LectuRE EXPERIMENT FOR THE DeTEoTION oF ALCOHOL | 
in Wink, EtTc.—Tollens heats 5 to 7 ounces of wi 
or Bavarian beer, in a flask of 20 to 24 oz. capacity, auppited 
with a stfaight glass tube about 5 ft. long and 0°4 of one in. 
wide, passing through the cork, At first all the vapor is 
condensed and runs back into the flask, but after awhile 
ouly the water, for the most part, and the alcohol vapor can 
then. be ignited as it escapes, giving a flame from 4 to 8 


inches high, according to the strength of the beer or wine. | 


THE HISTO THE RSE BOT- hooks (mandibles) which the ng larva makes y 
hook itself to the inner of the horse's ean 
Tue following is a résumé of the history and transforma-| when it succeeds in reaching that organ. A crownag 
tions of the horse bot-fly ( equi), as given by Dr. | fascicle of movable spines, almost as large as the hooks, hes 
N. Joly, in a recent number of La Nature. In its perfect | like the latter and placed in front of the second ring bly 
state the horse bot-fly is distinguished from the other in-|to fix the animal and aid it in its efforts at progteaian 
sect; of the same family (stride) by its large and obtuse | Spines analogous to the preceding surround t ' 
head, its grayish thorax, its ferruginous yellow abdomen of each of the nine rings back of the head, tent 
spotted with red, and with grayish yellow hirsuties, and its | eleventh, and twelfth having none. 
non-diaphanous whitish wings. The thorax is banded with | But how does this larva reach the horse’s stomach} § 
black, or sometimes, though rarely, reddish hairs. The | was at first sup by Bracy Clark that the horse iggy 
female is especially distinguished from the male by her | duced the eggs into its stomach by licking the hairs on whjg 
more elongated abdomen. The hinder trochanters are | they had beendeposited. But this was afterward ackngs 
hooke¢ in the males and tuberculated in the females. When | ledged by him to be an error. The truth is, it is Dot the 
the time for ovipositing bas arrived, the female alights on a| eggs that are introduced into the stomach, but the Young 
horse, bends in her omen, and, having selected a hair, ' larve, immediately after hatching. It is a “tak 


Figh 


Fig 2. 


Fig-* 


Fig. 1.—A horse’s hair to which are fixed the of the bot-fly, natural size. Fig. 2.—The same, ified. Fig.3- 
issuing from the a, the shell; 5, the operculum; ¢, the larva (all magnified). Fig. 4.—The same larva, 
little more highly magnified. Figs. 5 and 6.—Operculum of the egg, ified. Fig. 7.—Larva two days old, mag 
nitied. a, buccal segment; } d, rudimentary palpi; ¢ c, the two mandibular hooks; d, spines of the second 
é¢, the spines of the nine first ents; ff, respiratory tubes; gg, the two tracheew; / h, trachew which ramify 
through the viscera. Fig. 8.—Adult larva taken from a horse’s stomach, magnified. A, natural size. Fig. 9.—Th 
female fly. Fig. 10.—The male fly. Fig. 11.—Magnified head of the bot-fly. yy, the eyes; a a, antenne; b, bucal 
aperture and its punctiform palpi. 


METAMORPHOSES OF THE HORSE BOT-FLY. 


fers to it a row of eggs (Figs. 1 and 2) by means of asticky | and one showing how nature sometimes accomplishes he 
uid with which she covers it and which quickly dries. | ends, that certain other insects frequently cause the hom 
The same operation is repeated at very short intervals, and | to lick itself by their persistent stinging, and consequently 
four or five hundred eggs are thus often deposited upon the | to help introduce the bot-fiy larve into its stomach. 
same horse. A peculiar, but not always an infallible in- might be supposed, many larve are destroyed , being 
stinct has —— fly to place her eggs only on that part | crushed by the horse’s teeth, and only one out of fifty pe 
of the horse’s body that the animal can reach with its tongue, ' haps reaches the stomach safe and sound. And yet if m 
that is to say, on the inner side of the knees, on the should- | open the latter organ of an animal that bas been attackel 
ers, and rarely at the free extremities of the hairs of the | by the bot-fly we will almost always find it to be literally 
mane. riddled by t insects. When they have attained ther 
THE EGG. complete development they are so crowded against ead 
other that more than eighty have been counted on a pet 
The eggs are whitish in color, nearly conical in form, and | tion of the stomach scarcely equal to four inches squat 
adhere to the hairs throughout nearly their whole length, | As soon, then, as the young larva has reached the hones 
their larger end pointing downward. This end, which is | stomach and fixed itself to the walls, it begins to undergo 
obliquely truncated, is provided with an oval operculum successive changes, which are very remarkable. At fim 
(Figs. 5 and 6), extremely convex, and surrounded with a whitish, it soon becomes, on wing, of quite a dark red 
thickened edge. This operculum, which adheres firmly to, Then this color becomes paler, and chan to reddist 
the egg during the development of the embryo, becomes, on, yellow, and then to nearly a flesh color. n the fom 
the contrary, seage engee through the least efforts of the | itself changes, and, instead. -of remaining fusiform, it coe 
larva when the e of hatching arrives. According to 


Fie. 12.—Portion of a horse's stomach, with larve of bot- 
fly attached to it. At a are seen holes in the mucous 
membrane that have been made by other larve which 
were affixed thereto. 


Fie. 18.—Female bot-fly depositing her on the ian 
Bracy Clark, it takes only four or five days for the complete already been laid. 
evolution of the bot-fly. Dr. Joly’s personal observations 
scarcely accord, however, with this assertion of the cele- 
brated English veterinarian, for Ae finds that it takes the tracts and becomes regularly cone-shaped ig. 8). Is 
eggs from 25 to 28 days to hatch. posterior extremity is then abruptly truncated, and, instesd 
THE LARVA. of the two respiratory tubes with which it was provided at 
‘ the moment of hatching. it shows a very complex appa 
At the moment of hatching the larva differs in several designed for breathing, but which it is unnecessary 
essential respects both as to form and structure from thefull scribe in detail in this place. 
grown larva. In fact, instead of being nearly conical and| When it has seabied its full development the larva- mer 
swollen like the latter, it is almost fusiform, very elo , sures three-quarters of an inch to one inch in length by 
and its body (including the head) is composed of thirteen fifth to three-tenths of an inch in breadth toward @ 
segmnents, the two anterior of which are difficult to dis- middle of the body. At the moment of its metam 
tinguish (Figs. 8and 4). The cephalie segment, in addition’ inte a- the erve abandons the atomachal mem 
to two fleshy and retractile prolongations, bears twe horny to which it has remained attached up to this time, and 
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of its body toward the pyloric 
itself to be carried along with 
ood that bas beeo modified by the ric juice, tra- 
the f ith it the whole extent of the intestinal canal, passes 
through the anus, falis to the ground, and seeks a fit 

~~ the last of its metamorphoses. Then the skin, 
. to this time has stretched without tearing under 
ogee See ive growth of the worm, becomes thicker and 
eth color—passing from reddish to reddish-brown and 
one Soon the animal is nothing more than a sort of 
—. entirel filled with a whitish pulp, in which it is im- 
partie to distinguish the slightest trace of any organiza- 
Gradually, however, this pale becomes 
organized d of e — in- 
etach es the operculum at anterior part o pa, 

ids its WiDgS, vad soon flies off a full-fledged bot-fly. 


THE HEMORRHOIDAL BOT-FLY. 
common bot-fly is not the only one to the attacks of 


The 
which the horse is —— Another insect of the same 
family, and the name oO which (Gasterophilus hemorrhoidalis) 
st that has long been widespread in regard 


error 
muge*sriaches its eggs, not on the margin of the anus, as bas 
been too often repeated, but upon the horse’s lips, where its 
resence causes such 8 disa reeable tickling that the animal 
ne almost beside himself, and, starting off on a run, 
eunges if ible, into the water—this being the only 
, ame left him to rid himself of the attacks of the enemy. 
The egg of this species is black, pedicellate, and truncated 
at its wider end (near which it exhibits a lateral hollow), 
and it is transversely striate throughout its whole length 
Fig. 28). The time it takes to hatch is at present unknown. 
The larva which issues from it much resembles that of the 
horse bot-fly (Fig. 29). The ultimate segment of the — 
the only one wanting spines, is contracted around its cir- 
cumference like a purse instead of exhibiting the two mov- 
able lips that we have described in the preceding species. 
Like the former species, with which it is almost always 
found associated, once having reached the stomach, it fixes 
itself thereto by means of its mandibular hooks. Sometimes 
it crosse@the pylorus to attach itself to the small intestines, 
remains nearly a year in this singular habitation, and then, 
after traversing ail its windings, issues out at the anus, from 
the sides of which it is often found suspended by its hooks. 
Finally, like the larva of the Gasterophilus equi, it falls to 
the earth in the excrement, and changes therein into a 
nymph. Nymphation takes place about twenty-four hours 


4 


Fig. 25.—Horse frightened by the attacks of the hemorrhoidal bot-fly (after 

Fig. 27.—Abdomen of male (magnified). 
natural size. Fig. 29.—Adult larva, natural size. Fig. 30.—Nymph or pupa (m 
Fig. 32.—Operculum of the pupa. 
Fig. 34.—Portion of the head of the perfect insect (the skin o 
44, cavities into which the antenne are inserted; } 5, the antennw; c, the buccal aperture; d d, palpi. 
abc, the three parts of the same. 


ing to oviposit. A, natural size. 


€ same, open, after issue of the insect. 
with the vesicle swollen with water. 


the antenne, 
METAMORPHOSES OF THE 


after leaving the anus. The skin of the pupa, which is at 
first reddish, becomes black after a short chen Twenty-five 
or thirty days elapse before the appearance of the perfect 
insect. The mechanism by means of which this fly (and 
probably all species of the genus) effects its delivery from 
the pupa is very singular. The moment of its last meta- 
morphosis having arrived, the insect contracts all parts of 
ts ody, and especially its abdomen. As a consequence of 
these contractions, a considerable swelling of the face ap- 
pears, and which resembles a bladder of an enormous volume 
“compared with the size of the entire head. It has been 
ony but erroneously, that this bladder was filled with air; 
it & cut made —s it with a pair of scissors shows that 
# contains a liquid like pure water. From whence comes 
whic Probably from the insect’s intestines, from 
h it is forced upwards by the violent contractions just 
mentioned. However this may be, the facial bladder acting 
a the operculum, gradually loosens it so that it drops 
» and the insect immediately issues from the old skin in 

h it was imprisoned, unfolds its wings, and flies off to 

again the cycle of its metam orphoses. 


HOW TO TAKE PHOTOGRAPHS OF MICROSCOPIC 
OBJECTS.* 


By Dr. Cart 


We all doubtless a 
ppreciate the necessity of correctly 
ong not only in writing, but also by- miconbe pictures 
the rawings, many of the appearances seen in the field of 


It is the purp. 
—___ © Purpose of this paper to give an idea as to the 
the 
a American Society of Microscopists at their meeting in 


means employed to obtain a photographic picture of a micro- 
scopic object: means which oe in the wot 


scopist, and which do not require a great outlay of money. 


8 of every micro. | decom 
| brass ring lined on the inner side with lead, and having a 


and if exposed to the action of the air tapidly becomes 
and turbid. In my hand cell of a 


A room with a southern exposure, which can be darkened, | thread cut on its outside, to which flanged rings are screwed. 
a mirror movable in all directions outside of the window, | Upon the edges of the inner ring a ring of rubber packing is 


achromatic combination of lenses of from 8 to 10 inches | applied, and upon it a disk of 
focal length, a microscope which can be tilted so as to be | tightly eaeied 


horizontal, and a stand to hold the screen and sensitive plate, 
are all the apparatus absolutely necessary, besides the chemi- 
cals used in ordinary photography. These different pieces 
are disposed of as follows: The mirror, which should be 8 
or 10 inches long, and about 4 inches wide, is attached to a 
board which fits into an opening in the shutter of the south- 
ern window and is to be moved by rods from the inside. 

Instead of the mirror, or in condenetien with it, a heliostat 
is of great advan to throw the light of the sun constantly 
in one direction, for if once adjusted it need not be dis- 
turbed, and thus a great deal of time issaved. Until recently 
such an instrument was too costly for the use of the ma- 
a of students, but of late Mr. Kubler, of Washington, 

. C, has put a heliostat in the market which works very 
satisfactorily, and which is sufficiently low in price to be 
within venab of many who desire to work in micro-pho- 
to; hy. 

his Soest has in its center a circular opening containing 

the achromatic combination of lenses, such as a back com- 
bination of a 4 portrait photographic lens. The microscope 
is then tilted until its tube is horizontal and is secured on 
the window sill in a line with the axis of the achromatic 
combination, and at such a distance from it that the burning 
focus is about half an inch from the back combination of the 
achromatic condensers. The eye piece is then removed from 
the microscope, and the tube lined with a tube of black vel- 
vet to prevent internal reflection as much as possible, and 
the whole apparatus is covered with some dark cloth, so as 
to prevent stray rays of light from entering the darkened 
room any other way than through the microscope. This 
done, the sun’s rays are refi from the mirror outside 
through the achromatic combination, which acts as a con- 
centrator, and throws a powerful light through the con- 
denser, through the object on the stage, and thus a brightly 
illuminated image is formed by the objective on the screen, 
which, when the negative is to be made, is substituted by 
the sensitive plate. 

This image, when thus formed, must be focused with the 
greatest care and accuracy in order to obtain a sharp nege- 
tive, and as thescreen must be at some distance from t 


Fig. 28 


. 88.—Head of the perfect insect, 
aly), magnified, 
. 85.—One 
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microscope, in order to obtain the necessary magnification 
of the object, it is n to have some contrivance for 
turning the fine adjustment at a distance. For this purpose 
it will be found that a small pulley placed alongside of the 
microscope, having an endless band running over it and the 
mill bead of the fine ad 
well when the axle of the Leper 4 is connected by means of a 
universal joint toa fishing rod, which by its sections can 
be made longer and shorter, thus bringing it close to the 
screen. 

The tube of the mic , even when all internal reflec- 
tion has been obliterated, still remains a drawback, inasmuch 
as it reduces the size of the image, or rather of the disk of 
light, the longer it is. There are, however, some stands 
made in which the tube can be entirely removed, such as the 
old Ross stand, and Powell and Lealand’s great stand, and 
these are, therefore, very desirable for photo-micrograph 


rposes. 
PuThe stand should also be ed with a mechanical 
stage, as without it a great of time is lost in selecting 
the proper field to be 


stment, answers the purpose very | 


phed, and an achromatic con- | 0 


late glass is laid, which is 
upon the rubber — flanged ring. Thus 
a cell is obtained very similar to the round flat spirit-level, 
and which will hold the ammonio-sulphate of copper solu- 
tion for months Without change. In filling the cell care 
should be taken to leave room for a small air bubble, for 
if ihe cell is —— filled, the heat of the sun’s rays will 


| expand the solution sufficiently to cause 
his ammonio-sulphate of copper solution, besides givin 
| monochromatic light, at the same time filters out almost 


the heat rays from the light, so much so that an immersion 
lens may be used for almost any length of time without the 
drop of water 

At the present time, when dry-plate photography has been 
develo; to such an extent that it has supe ed ina 
measure the old wet process, it is thought that it would be 
the most simple, economical, and satisfactory process for 
photo-microscopy; but after repeated trials by myself, as 
well as by others working in the same direction, it was 
found that it is not only more expensive, but also takes more 
time in the long run. he reason of this is, that it is im- 
possible to ju ge with any degree of certainty as to the 
actinic power of the light forming the image on the screen 
by merely ~o at it, and that « trial plate only will give 
an idea as to the length of exposure of the plate for a given 
day, time of day, and subject to be photographed. It is 
true we can expose a dry plate for trial, but then we must 
develop it immediately, and the time it takes to develop a 
dry plate is about three times that of developing a wet plate, 
and a dry plate is about three times as costly as a wet one. 

The collodion should be an old one, containing some free 
iodine, and I have found that a mixture of ‘‘ Anthony’s red- 
labeled” and ‘‘ McCollins’ delicate half tone” collodions, 
some five to six months old, gives very satisfactory results. 
The nitrate bath should contain 40 grs. of nitrate of silver 
to the ounce of water, and should be slightly acid with nitric 
acid, and the developer should be a weak iron developer, 12 
to 15 grs. of ammonio-sulphate of iron to the ounce, con- 
taining a few drops of a solution of gelatine in acetic acid as 
arestrainer. After the negative has been fixed with hypo- 
sulpbite of soda or cyanide of potash, it is almost always 
necessary to intensify it, which is most easily done by flow- 
ing the plate while wet with a watery solution of iodine 
until the film becomes white, then the plate is washed tho- 
roughly under the tap and flowed with a weak solution of 
sulphide of ammonium, which gives it a dark-brown color 
and thus strengthens the negative. 

The object to be photographed should be as thin as_possi- 
ble, because the Jens will depict only one plane of it, and it 
should present as much contrast and differentiation of its 
elements as possible. This is especially the case in animal 
tissues and when high powers are used, and the focus should 
be taken for one particular point to be brought out with the 

test care; a general focus not particularly sharp in any 
one point will not give a satisfactory negative. 

The screen upon which the image is procured should be 
of plate glass, having an extremely fine ground surface on 
one side, the side next to the object. Such a surface can be 
easily prepared by flowing the plate with good negative 
varnish, and when this is set, but not yet dry, by lightly 
breathing on it, when an extremely thin and even frosting 
of the surface will show itself sufficient to arrest and reflect 
the raysof light forming thé image. 


The focus may also be taken on a piece of plate with- 
out any ground surfaces, by means of a focusing lens which 
has been adjusted accurately, and this method, although 


more tedious, gives better results. In that case the image is 
first thrown upon a piece of white cardboard, and the parti- 
cular ae be photographed is thus selected, and then the 
plate glass is substituted for the cardboard. 

The greatest difficulty encountered in photograpbing mi- 
croscopic objects is the illumination, which must be handled 
with the greatest care so as to avoid diffraction. 

As a general rule the best light is obtained when the back 
lens of the sub-stage condenser is about half an inch beyond 
‘the burning focus of the larger condenser in the shutter, that 
is about 84¢ inches from this condenser, and when the light 
is absolutely central. But this distance cannot he strictly 
adhered to, inasmuch as different oe require differ- 
ent illumination. In practice 1 find that in order to get the 
poouee distances for the condenser for a particular objective, 

t is best to put a blood slide, upon which the blood corpus- 
cles lie in one layer only, on the stage, and project the ima, 
on the screen, moving the condenser back and forward, 
until, when sharply focused, no concentric rings are seen 
in the disks. The object to be photographed can then be 
substituted for the blood slide, and the light will be found 
to be all that is desired. 

- When large objects, such as whole insects, are to be pho- 
tographed under low powers of Jow angular aperture, such 
as, for instance, with Zeutmayer’s 8, 4, or 5 inch objective, 
; the mode of illumination must be somewhat altered, so as to 
obtain an evenly illuminated field on the screen. Under such 
circumstances, it i8 necessary to remove the sub stage con- 
denser from the microscope, and substitute for it a plano- 
convex lens of some 8 or 4 inch focus, placed close to the 
object. The instrument must then be moved close to the 
large condenser in the dark shutter, where it will be found 
that objects as large as three-fourths cf an inch in diameter 
are evenly illuminated. , 


YALE COLLEGE AND AMERICAN PALAON 
TOLOGY. 


AttHover notices have from time to time appeared in 
European scientific jourmals of the scientific expeditions 


ic | sent out from Yale College to the Western Territories of the 


United States, probably on)w those paleontologists and 
geologists who have crossed the Atlantic and bave had an 
0 —, of seeing all that is yet visible of the vast amount 

Fmaters coll at New Haven can adequately realize 


denser provided with centering adjustment is absolutely } the enormous additions which have been and are being there 


necessary for the proper illumination of the object 


Any | daily made to our knowledge of extinct vertebrate life. 


good objective may be used with success in this work, but Thanks to the generous liberality of the late Mr. Geor, 
one of wide angle is preferable. In my own limited experi-| Peabody, who has endowed centers of scientific progress 
ence, I have not found any advantages in objectives spe- | various parts of America, Yale College has been supplied 


cially constructed for photography over other objec- 


tives, provided monochromatic light is used, which brings 
the visua] and the chemical focus in the same plane. 
Such a light is obtained by passing the rays of the sun | 
through a cell containing a strong solution of ammonio-sul- | 
te of copper before they enter the sub-stage condenser. | 
have found some difficulty in making a cell containing this 
salt will dissolve almost any cement, 


solution, as the 


copper 


| with an admirable Museum of Natural History and with a 


fund for its maintenance. By his deed of gift the donor 
provided that after one portion of the money had been em: 
ployed in erecting the museum, a certain sum ($20,000) 
should be set apart and invested unti) it should reach at least 
five times its original amount, when it might be employed 
for further building; while the interest of a further sum of 
$80,000 should be devoted to the maintenance and extension 
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of the collections, in the of three-sevenths to | 
zoology, three-sevenths to geology, and one-seventh to 
mineralogy. 

The wise intentions of the founder have been most faith- 
fully and successfully carried out by his trustees. The 
building now erected, though poe only one wing of the 

nificent pile which they will ultimately complete, is al- 
— amply filled with the collections of the several depart- 
ments. The rooms open to the public are well-lighted, 
and the cases are carefully arranged and easy of consulta- 
tion. But by far the larger part of the collections is still 
atored in the cellars, awaiting the growth of the premises. 
Unfortunatelv, however, the boxes are accumulating in these 
lower regions at a rate which one fears must be greater than 
that of the building fund. 

The mineralogical cabinet has been entirely rearranged 
and displayed by Mr E.8. Dana, who, with Prof. Brush, 
Sou sustaining the old mineralogical renown of New 

aven. 

The unique feature, however, in the Peabody Museum, is 
the vast collection of vertebrate fossils from the Western 
Territories, made by the enthusiastic labors of Prof. O. C. 
Marsh. Only a small portion of this enormous series has 

et been placed in cases for public inspection. But the Pro- 
essor, with infinite courtesy and patience, conducted the 
writer of these lines through the stores from cellar to roof, 
brought under his notice examples of the more interesting 
and important of the ‘‘ finds,” and furnished him with notes 
of the collection and permission to use them, of which he 
now gladly avails himself. 

After having spent several years in bringing together, 
from the Cretaceous and Tertiary strata of the Atlantic 
coast, avery considerable mass of material, the Professor 
came to the conclusion that this field was essentially ex- 
hausted, and that it was to the unexplored territory beyond 
the Missouri River, that the paleontologist must now look 
for additional facts to help him to an intelligent comprehen- 
sion of the progress of vertebrate life in the past. The con- 
clusion having been confirmed by his own observations 
during a short trip to the Rocky Mountains in 1868, he, in 
1870, organized the first of the Yale Scientific Expeditions. 
After spending five months in the field the party returned 
well laden with fossil treasures from the Cretaceous and 
Tertiary formations. The success of this experiment hav- 
ing been so marked the four succeeding years witnessed the 
departure of as many expeditions, all of which were likewise 
successful The results may be briefly summed up in the 
statement that, altogether, within six years these expedi- 
tions under Prof. Marsh brought to light more than four 
hundred species of vertebrate fossils new to science, of 
which only about two-thirds have as yet been described. At 
the time when these explorations began, the West was al- 
most wholly unknown, and the investigators were exposed 
to great hardships and to no little danger from hostile 
Indians. It is to be hoped that Prof. Marsh may be in- 
duced to write down and publish a narrative of his life and 
adventures in the wild west in search of fossils. The samples 
which in friendly talk he communicated to the present writer 
were so entertaining, that the book could not fail to prove 
most interesting, and would no doubt help on the cause of 
paleontology iu America. 

Among the numerous extinct animals discovered during 
the progress of these explorations are many groups which 
differ widely from any forms of life previously known. 
Prominent among these, and extremely interesting from 
their coming: on questions of evolution, are the toothed 
birds of the Cretaceous formation, the Odontornithes, all the 
known specimens of which are in the Yale Museum, 
These constitute a new sub-class, and have been divided in- 
to two well marked orders: the Odontolcae, which have the 
teeth implanted in grooves, and the Odontolormae, with the 
teeth in distinct sockets. The Odontoleae were large swim- 
ming birds, somewhat resembling the Divers of the present 
day, but with rudimentary wings, of no possible use to their 
possessor. The vertebre were as in modern birds. The 
typical genus is Hesperornis, and at least three species are 
known. The second order includes small birds, very dif- 
ferent in appearance and characters from the preceding 
group, with large and powerful wings, and biconcave ver- 
tebra. Two genera and several species are known, which 
belong to this order. The type genus is Jehthyornis, All 
the toothed birds known at present come from the upper 
Cretaceous of Kansas, and more than one hundred indivi- 
duals are represented in the Museum. A memoir on this 

p, with forty quarto plates, by Prof. Marsh, is now in 


press. 
In the same formation this active explorer discovered the 
first American Pteredactyls, or flying reptiles. These 
animals are extremely interesting, not only on account of 
their enormous size—for some of them have a spread of 
wings of nearly twenty-five feet—but more especially from 
the fact that they were destitute of teeth, in this respect 
resembling modern birds. They represent a new order, 
Pteranodontia, named from the type genus, Pteranodon, of 
which several speciesare now known. Numerous anatomical 
ints of much importance will, no deubt, be brought to 
t by a close study of this remarkable aberrant group, 
and the ample material now in the museum, representing 
more than six hundred individuals, will render their elucida- 
easy. 
ith the toothed birds and the Pterodactyls, have been 
feund great numbers of Mosasauroids, a group of reptiles, 
which, gy, times, attained an enormous 
development both as to numbers and the variety of forms 
by which it was represented. Several new families, includ- 
ing a number of new genera and many species, here ap- 
peared, and flourished abundantly. The Tylosauride were | 
very large, some of them being more than sixty feet in 
length, while the AMdestosauride were much smaller. The 
very abundant material secured, representing not less than | 
twelve huadred individuals belonging to this order, has en- | 
abled Prof. Marsh to settle many doubtful points with 
to the structure of these reptiles, and to determine 
that they possessed hind paddles, and were covered with 
dermal] scutes. 
The Cretaceous formations of the West likewise have 
ielded numerous turtles and other reptiles, and many 
es, some of them of great interest, and very full series of- 
—-, of all these, representing not less than five 
usand individuals, are at present in the Yale College 
Museum. The fame of these discoveries has led other ex- 
plorers into the same fieki. A most formidable rival in 
enthusiasm and = is Prof. E. D. Cope, who has filled 
the houses at Philadelphia with bones from the West, who 
has published some valuable memoirs upon them, and to 
whose work attention will be directed on another occasion. 
Besides the discoveries made by Prof. Marsh and his 
ies in the Cretaceous of the West, the old Eocene lake- 
ins between the Reecky Mountains and Wahsatch Range 


very different 
disinterred Of ail these, 


‘second of these ungulates, pete is from the 


were, during the suinmer of 1870, explored with most in- 
teresting results, their age being then fully determined and 
announced. Many remarkable forms of , most of them 
from anything viously known, bave been 
none are more extraordi- 
nary than the mtic Dinocerata, a new order recently 
established by f. Marsh. These animals nearly 
the elephant in size, but with shorter limbs. The skull was 
furnished with two or more pairs of horn cores, and with 
enormous canine tusks similar to those of the walrus, while 
the brain was proportionally smaller than in any other land 
mammal. Three genera and several species are known. 
These great creatures seem to have lived in considerable 
numbers about the borders of the old Eocene lakes, and 
their remains are found quite abundantly, buried in the dirt 
that once formed the muddy bottom. Remains of more 
than two hundred different individuals are pow in the Pea- 
body Museum, and a volume descriptive of them by their 
discoverer is now in course of preparation. 

Another new order of mammals, made known by the 
same untiring anatomist from these same deposits, is that 
of the 7illodontia. These animals are in many respects very 
remarkable, and notably in presenting characters which 
seem to indicate affinities with several widely different 
groups. Thus the skull, feet, and vertebre resemble those 
of some carnivores; the anterior incisors forcibly remind one 
of the corresponding teeth in the rodents; the lower molars 
are of the Paleotherium ungulate type. Two families of 
this order are known: the 7illotheride, in which only the 
incisors, and the Stylinodontidae, in which all the teeth grow 
from persistent pulps. The largest specimens of this order 
were about the size of a tapir. 

From these Eocene deposits, too, were obtained the first 
remains of fossil Quadrumana known from the New World. 
These early primates, according to their discoverer, seem 
to have suiktheentiies both with the lemurs of the Old Werld, 
and with the South American monkeys. Two families have 
been discovered: the Lemwravida, named from the principal 
genus, Lemuravve, which have forty-four teeth, and the 
Limnotheride, which have not more than forty. The large 
number of genera and species by which this group is repre- 
sented in these Eocene deposits, show that, even at this early 
period, the American primates had reached a high degree of 
develupment, and enjoyed, up to that time at least, ve 
favorable conditions for their existence, They are all, 
however, low generalized forms, the characters of their teeth 
and other portions of the skeleton bearing considerable re- 
semblance to the corresponding parts in the ungulates and 
carnivores. Besides the groups already mentioned, the 
same Eocene lake-basins yielded the remains of marsupials 
and bats (neither of which had before been found fossil in 
America), together with many species of birds, serpents, 
lizards, and fishes. 

Since the original account of American fossil horses given 
by Leidy, the Eocene strata of New Mexico and Wyoming 
have yielded two very important ungulates, which have 
hel to complete the history of the descent of the horse, 
so well wotked out by Prof. Marsh. These relics carry 
back the veg this familiar quadruped to the oldest 
Tertiary time. earliest form, ippus, was about the 
size of a fox, had forty-four teeth, the molars having short 
crowns, and being quite different in form from the pre- 
molars. There were four well-developed toes, a rudiment 
of another on the forefoot, and three toes behind. The 
structure of the feet and of the teeth in Hohippus indiextes, 
beyond question, that the direct ancestral line to the modern 
horse had already separated from the Perissod ls. The 

i yoming 
Eocene, and is.evidently next t« ippus, which it now re- 
places in the line of descent. In size it about equaled its 
predecessor, but the rudimentary digit of the forefoot has 
disappeared, and the last premolar has gome over to the 
ay Another Eocene equine, discovered in Utah, 
s Epihippus. 

The veries made by the Yale expeditions in the 
‘* Miocene” and Pliocene formation of the Rocky Mountains 
and the Pacific coast were scarcely less numerous and in- 
teresting. From these deposits were oltained the large 
series of specimens which served to cemplete the genea- 
logical line of the horse from the four-footed Orohippus of the 
Eocene to the ome Equus fraternue of the latter Pliocene, 
which does not differ, appreciably, frem the horse of to-day. 
From the ‘“ Lower Miocene” comes Mesohippus, which is 
about the size of a sheep, and has three usable toes of nearly 
equal size, and a long splint or rudiment of another, cor 
responding to the second digit of a five-toed foot. johip-— 
pus, a somewhat later form, bears a close resemblance to| 
Mesohippus, but the side toes are smaller, and the splint is 
very short. In Protohippus, fromthe lower Pliocene, there | 
is a considerable increase in size, the splint has disappeared, 
and the two side toes have become so small that they no 
longer reach the ground, but are merely dew claws, like , 
those of the deer or ox. Pliohippus, which is found in a 
still higher horizon of the Plioeene, is as large as a donkey, 
has lost the dew claws, but has the splints much longer 
than the same bones in the modern equines. Finally, at the 
top of the Pliocene comes atrue Aguus, which completes 
the line. Besides the forms mentioned, there are many in- 
termediate ones, which show that the transition has taken 

in the order indicated. Many additional characters 
of the skull, brain, and teeth, add weigitt to and confirm 
the evidence furnished by the feet. 

Among tire other treasures of the Museum are bones of 
mammals allied to the modern rhinoceros, which occur 
abundantly in strata, said to be of Miocene age, both in 
Oregon and the Rocky Mountain region. These remains 
furnish material fer tracing the deseent of these creatures 
from the upper Eocene to the close of the Pliocene, when 
they appear to bave become extinct. A strange group of 
ungulates, found im the so-called lower Miocene of the 
plains, were the huge ide, which appear to have 
been allied to the Dinocerata, and also to Rhinoceros. In size 
they equaled the Dinocerata, and, like them, had an elevated 


pairof horn cores on the maxillary bones. An immense by 


esenting seve- 


quantity of the remains of these animals, 
has been col- | 


ral genera and over two hundred indiv 
lected, and is now in the Museum. 
Until within a year or two no Tertiary edentates were 
known from America, although their remains were found | 
im abundance in the su post-Tertiary deposits. | 
Recently, however, the Museum has received, from the 
“Lower Miocene” of nm, the remains of two species | 
to the genus These 
sloths. rom 


been collected in these formations, which also yield 
| 
aap: on the size of the brain in Tertiary ance 
arsh was the first to institute any systematic inquiry jy 
the laws which governed and the causes which seted 
brain-growth in these ancient animals. Some of his 
clusions, based on now in the Museum, havebe, 
already given to. the world, but they may be fi Cli 
here: (1) All Tertiary Mammals have small brains; (2) the, 
was a gradual increase in the size of the brain during Tj, 
tiary time; (8) this increase was mainly confined to then, 
bral hemispheres, or higher portion of the brain; (4 in ag, 
groups the convolutions of the brain have gr bees 
more complicated ; (5) in some the cerebellum and Olfacton 
lobes have even diminished in size. 

Some of the additional conclusions already reached ;, 
regard to American Tertiary mammals, so far as they 
now known, are stated as follows: (1) All the Ungruiei 
from Bocene and Miocene deposits had upper and lope 
»incisors; (2) all Bocene and Mieeene mammals had 

and lunar bones; (3) all mammals from these for 
mations had separate metapodial bones. 

Although the Cretaceous and Tertiary fossils make up, 
large part of the geological collections of the Peabs, 
Museum, the other formations are well represented in, 
'store-rooms. This is especially true of the recenthy disgy, 
éred Jurassic beds of the re Mountains, which hg» 
yielded, since the summer of 1877, a great number of ing, 
esting forms. The parties that have been Collecting fg 
Prof. Marsh have been more than usually successful, and, 
study of the strange animals, many of them new to seieng 
| which have been sent to the Museum, has resulted in seyey 
discoveries of great interest. These Jurassic fossils gp 
chiefly dinosaurs, crocodiles, turtles, and fishes. The firstg 
these are extremely abundant, and the horizon from whig 
they come has been named by Prof. Marsh, from one of th 
genera there discovered, the Atlantosaurus Beds. Them 
dinosaurs varied widely in size and structure, for whip 
some of them, Nanosaurus, were no larger than aca 
others were, by far, the largest land animals of which» 
have any knowledge. Among the Temains of 
Atlantosavrus tmmanis is a femur over six feet in length, 4 
comparison of this specimen with the same bone in living 
reptiles indicates that Ada» tosaurua, if similar in proportion 
to the crocodiles, would have been more than one hundred 
feet in length. The anatomical points cleared up by th 
discovery of the bones of the feet in these dinosaursan¢ 
great importance and interest. From the same Atlante 
saurus beds come the strange Stegosauria, recently described 
by Prof. Marsh; a new orderof reptiles whose affinities ar, 
as yet, but imperfectly understood, but which appear 
have most relationship with the dinosaurs. The Atlanio 
saurus beds have furnished, moreover, fhe only Jurassic 
mammals yet found in Ameriea. remains, apparently 
all marsupial, belong, so far as known, to four genera ani 
eight species, which Ptof. Marsh has described. He his 
also recently made known, from the marine Jurassic beds of 
the Rocky Mountains, a peculiar group cf reptiles (Souraw 
dontidae) allied to Ichthyosaurus, but without teeth. 

An enumeration of the fossil treasures of New Hava 
would, however, fail to do justice to this marvelous colle 
tion if it made no mention of the almost incredible stated 

reservation of the fossils. A European student is luckyif 
he finds a teoth or a jaw; most fortunate should he stumbe 
upon a cranium; the envy of the whole tribe of collecton 
should he disinter a whole skeleton. But even when mos 
successful.he meets with 'the bones often in a fragmentay 
or badly preserved condition, or embedded in so toughs 
matrix that they cannot be adequately cleared for stuiy 
without almost certain detriment. The vast regions opens 
American research in the West, however, are the very pam 
dise of paleontologists. Almost as fresh as if the animab 
had only recently died, the bones protrude sometimes i 
great numbers from the edges of the escarpments. Wha 
the first explorers went into these tracts they found th 
skulls grinning at them from the faces of the bare, by ee 
dureless cliffs of the ‘‘bad lands.” The diligence of Prof 
sors Marsh, Cope, and their parties has no doubt clear 
away a'good many of the prominent objects. But the num 
ber still to be exhumed must be enormous. [Entire skele 
tons with almost every bone in place show how tranquill] 
and thoroughly the remains of the early Tertiary vertebrate 
were entombed in the mud of the lakes on whose shores ani 
waters they lived.—A. G., in Nature. 


BIOLOGY AND MICROSCOPY. 


Av the annual meeting of the Biological and Micw 
scopical Section of the Academy of Natural Scienees a 
Philadelphia, the Recorder, Dr. Hess, presented a summary 
of the work done by the section during the past year. 

There were two public exhibitions, each attended by 
tween 2,000 and 3,000 people. At the first 187 microscopé 
were shown; at the second, 179, comprising all the wel 
known instruments, with the most recent improvements. 

The following lectures were delivered during the year 
members of the section: : 

December 3, 1878.—‘‘ The Agricultural Ants of 
by Rev. H. C. MeCook. 

December 16, 1878.—‘‘The Lichens,” by Dr. J. Gibbow 


January 6, 1879.—“‘ Animal Histology,” by Dr. 


Jan 6, 1879.—‘‘Resume of Recent Researches in 
rst Stages of Cell Division,” etc., by Mr. Joba 


January 20, 1879.—‘ The Alge,” by Dr. J. Gibbons Ham 
January 20, 1879.—‘‘ The Minute Anatomy of the 
pipe.” by Dr. Seiler. 
February 3, 1879.—“‘' The Microscopical Fungi Infesting 
our Cereals,” by Prof. Wm. Barbeck. f 
Feb 17, 1879.—‘‘ Reproduction in the Hepatice® 
Dr. J. Gibbons Hunt. _ 
March 17, 1879.—‘‘ The Natural History of the Mosse 
The by Dr. Hunt. 
April 21, 1879.— ‘* ‘erns,” . Hun 
April 21, 1879.—‘‘ The Anatomy of the Larynx aod Voodl 
Cords,” by Dr. Seiler. my 
—~ 1870.—“‘ The Natural History of the Sponges, 
Mr. John Ryder. my 
Ly 19, 1879.—‘‘ The Lycopodiums and Equisetums, 
Dr, Hu 


t. 
June 2, 1879.—Lantern Exhibition, illustrating 
fects produced by plates of selenite upon variods 


June 16, 1879.—‘‘ The Droseracere,” by Dr, we 


| 
: | 
“ae | he Pliocene deposits of Idaho and California, and from the 4 
. same formations east of the Rocky Mountains, other large | stag 
pus and Morotherium. Many other groups of mammals, 
eo including primates, carnivores, suillines, camels, etc., have | Barbeck. 
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yorous Plants, Dr. Hunt. | found on examining it that the disease was, as I stated before | posed to the of the sun. greatest care is bestowed 
oararorous 1879.— aeal Remarks upon the Histology | when presenting the specimens, parasitic bronchitis, and | on the cultivation and on the harvesting of the crop, A 
of ‘advi him to give to the balance of the calves that were | rose-garden may be laid down in epring or autumn, in 
October 20, 1879. — “Summer Walks After Unseen sick half a drachm of turpentine and half a drachm of lin-| ground that. has been well cleared and plowed. The yo: 
Things,” by Dr. Hunt. seed oil three times a day (as a drench), and should any of | rose-shoots are torn off larger plants, so as to carry with 
November 17, 1879. — Lantern Exhibition, by Dr. | the cows become affected to give them one drachm of the| them a portion of the roots, and these are laid. almost 
Huot. | turpentine and oil at a dose, and in either case make the | horizontally, in trenches about 1 foot deep and 5 feet apart, 
‘Among the important contributions were: ‘ animal inhale turpentine. so as to form a future hedge; they are then covered with 
“<Qbservations upon the Vocal Cords in the so-called; This can be done by putting some bran in a bucket and | earth and manure and carefully trodden down. Under 
Faleetto Voice,” by Dr, Seiler. n ports asmall quantity of turpentine on it, and over | favorable circumstances the shoots will appear at the end of 
“Observations upon the Early 8 of Tubercular all boiling water. The bucket must be held under the ani- | six months, when they should be earthed up, and the plants 
t as Indicated by the orm Swelling of the mal’s nose so that the steam may penetrate, not only to the | will be over a foot high y the end of the year. In the 
tenoid Cartilages,” by Dr. % frontal sinuses, but to the trachea. second year they yield a few flowers; but they are not a 
“On Double Staining,” by Dr. Seiler. Two died after that, one on Nov. 12, the other on the | source of profit till the third year. They are in full bear- 
«On the so-called Sphincters of the Vocal Cords,” by Dr. 20th. The lung presented for examination was taken from | ing in five years, at a height of about 6 feet, and last for 
Seiler. the calf that died on the 20th. about fifteen years, when the trees cease to flower. They 
“Qn the Existence of True Vocal Cords,” by Dr. Seiler. This case the doctor writes me had been improving very | require earthing-up four times a year, and should be ma- 
«Abnormal Development of the Male Organs in the fast until Mr. Heinly turned the animal out in the meadow | nured every second year; but, although the manure increases 
Polytrichium Commune,” by Prof. Wm. Barbeck. that the calves were in when first taken sick, and it died in | the quantity, it interferes with the quality of the attar. No 
“Upon the Fungus Oystopus candidus Parasitic upon about a week afterwards. pruning is required exeept cutting off dead branches. Very 


15, 1 eae Mabie and Anatomy of the | a portion of one of the lungs to my place that evening. I) the district, and requires a soil on sloping ground ex- 


the Capsella pong mt ll Prof. Barbeck. There was only one cow affected with the disease and she | severe cold kills the trees, and those of the whole district 
“The Fungus Leangium forme, from the Park,” by recovered. * were thus destroyed in 1870. Hoar-frost and foggy misty 
Prof. Barbeck. As the name denotes, this disease is caused by parasites in | weather are also injurious to the crop, and hot weather dur- 


«A Peculiar Form of Vegetable Crystal in a Species of the bronchial tubes, and as a general thing affects calves that | ing distillation interferes with the yield of oil. The harvest 
Lygonium,” by Mr. Potts. are pastured in low marshy meadows. begins in May, and lasts about twenty days. The farmer 
“Upon the Advantages of a Movable Screen in Lantern Professor Gamgee, in speaking of this disease in sheep, | counts the buds upon his trees, which he makes a divisor for 
Exhibitions;” ‘‘ Upon the Use of High Powers in thesame, says (page 365) the Strongylus ia isa worm from cne to| the whole, and so counts the number of buds which will 
aod the Employment of the Lantern to Show Opaque Ob- two and a half inches in length, the male smaller than the | blossom daily, and the number of days his harvest will last. 
ts,” by Prof. Holman female, and yellowish, whereas the latter is white. The flowers must st peptone before the morning dew is off 
Exhibition of a horse with a living Fiaria in hiseye,| On page 366 he says, in calves similar parasites abound, | them, and be distilled at once, Herein lies the difficulty, 
and extended remarks upon this parasite, by Dr. Charles under certain circumstances, in the respiratory organs. because it is impossible to judge. even approximately, of the 
Turnbull. The Strongylus bitulorum (Reed) or Strongylus micrurus yan, | with which the buds will open; consequently, unless 
In the course of Dr. Hunt’s postonne in Sitowiee objects, (Meblis), Clater by Armitage says (page 508), most com- | a very large staff is kept, so as to pick off all the blossoms 
new to science, were described by him and exhibited for monly attacks young lambs and calves during the first year, | of a heavy crop in the short space available, and unless a 
the first time: and generally seizes them while at grass in the summer. He | number of alembics are ready to distill them, a great part of 


The new rotatoria, described October 20, 1879. further says, in some dry summers the disease has carried off | the crop may be wasted in the case of rapid blowing. When 
The jelly glands of Brasenia peltata. large numbers. Again, on page 500, he says, worms in| the temperature during harvest is cold and damp, the blow- 
A peculiar square cell layer in the epidermis of Sarracena horned cattle, we believe, are not very common. Dr. Tellor, | ing is gradual; when hot and sunny it is rapid. 


purpura. in ‘‘ Diseases of Live Stock” (a very good work published; ‘‘ The yield of attar varies, but, on an average, it takes 
A third variety of d in the Drocera. in this city), defines it (page 339) as a disease caused by the | 4,000 rose-blossoms to make one |b. of oil. Best quality 
The peculiar cog-like projection upon the cells of the irritation in the wind pipe, bronchial tubes, and lungs, of a| attar varies in _— from 17 to 18 Turkish piastres’ the 

. | parasitic worm called the Strongylus, and tells us that the | miscal, or 158, 4d. to 16s. 10d. the ounce; inferior qualities, 

A new species of bell animalcula, related to the genus disease is very fatal to sheep in many parts of this country, | 14 to 15 piastres the miscal. The mode adopted for testing 
P. chrydium, described by Dr. H. C. Evarts. Professor Law, in the ‘‘ Farmer's Veterinary Adviser” (page | the purity of different qualities of oil is to put the essence 

Observations upon the filaments of the 100), says, the calf, horse, ass, and mule lave the Strongylus | into flasks, which are immersed in water of 68 to 68 degrees 
teasle, by Mr. John Ryder. micrurus of from one and one and a half to three inches | Fahr., when, if good, it congeals. This is considered the 

Two new m .<" the new genus Hurypawropus and long, and on p: 101 and 102 describes the symptoms very | purest o'’. A stony, sandy ground, impregnated with iron, 
Polyzenes, by Mr. der. minutely and offers very sound advice as to prevention. On| produces ihe best oil, while a hard, badly cultivated land 

An exhibition of living agricultural ants and their habita- page 103 he says the symptoms in the sheep, t, and | will only yield an inferior quality, which will not congeal at 
tions, by Rev. H. C. McCook. camel are the exact counterpart of those in the calf. As to| temperatures above 52 degrees Fabr. . . . An Eng- 

The following ate the more important mechanical inven-| prevention, he says al] the measures advised for the calf | lish acre produces 4,000 Ib. to 6,000 Ib. of blossom in fair 
tions or improvements brought to the notice of the section will apply ome well here. | years, and 34} Ib. of blossom produce 1} drachms of oil, 
by members during the year: | Professor Williams, in speaking of hoose in calves, says | which may be said to be worth in this market 4s.” 

An improved microscope of Beck, of compact and (page 660) this disease very closely resembles that in lambs, | The roses, it may be added, are put in the stills without 
economical make, for dissecting, as well as for use, as a com- and is caused by a parasite termed the Strongylus miorwrus, | detaching the calices, the charge being 25 Ib. to 50 Ib. of 
pound instrument, by Mr. Walmsley. Cobbold (page 335) says the nematodes of the ruminants| roses per still, The above en was written previous 

An improvement in the economic microscope of Beck, | are both numerous in and destructive to their bearers, those |to the war, it should be said. The last really good 
consisting of the substitution of a tripod base, by Mr. Walms- | infesting the lungs being productive of a parasitic bronchitis | ay in Bulgaria, 1873, produced a rose-crop vale at 

ry. | termed husk, or hoose, and in cattle the Strongylus micrurus | 70,0001. 

A new and improved economic microscope of Beck, con- is particularly fatal to calves, whilst the Strongylus filaria| At the recent Agricultural Exhibition at Kilburn, Messrs. 
sisting of the addition of the binocular tube, and the sub- attacks sheep and lambs. ; | Piesse & Lubin exhibited a vase of attar distilled by MM. 
stitution of a tripod for the horseshoe base, by Mr. Walms-| The following are some of the most prominent symptoms:| Pappazouglou Brothers, of Constantinople, from roses 
ley. | Animal dull and losing flesh and strength, frequent grinding | grown in the Krezanlik district, the price of which was mark- 

A compound section-cutter, by Dr. Seiler. | of the teeth, and if compelled to move will lament and groan, | ed 35s. per 02, 

An immersion microtome, consisting of a knife, arranged | breathing labored, cough harsh, and sometimes in the act of| Turning next to India, we find roses grown for attar and 
in a trough, - Dr. Seiler. | coughing the animal will discharge large flakes of matter, rose-water at Lahore, Umritzur, and elsewhere, but the chief 

A rotating disk for opaque objects, by Mr. J.O. Shimmel. and on examining it we can very often detect large bunches | site of the industry is Ghazepore, on the Ganges, where 

A new form of rotating cage for the exhibition of live | or nests of parasites in it. As the disease advances the , about 150 English acres in the suburbs are grown with Rosea 

ts, by Mr. Shimmel. breathing becomes more labored, and sometimes catching | damascena for that pu 
rotating table, by Mr. Jacob Binder. 


as if the animal was suffocating. | According to information quoted by Dr. W. W. Hunter, 
A microscope for micro-mineralogical purposes, by| On examining the lungs after death we will find they differ | in his ‘Statistics of Bengual,’ the ground is divided into 
Persifor Frazer, Jr. very much in different cases. In some we will find both | small fields carefully protected on all sides ~ Sap mud walls 
A substage, with special mechanical arrangements, by | very much inflamed, in others one lung inflamed and the and prickly pear fences to keep out thecattle. These fields, 
Mr. Joseph Zeuimayer. | other ongpeaey healthy. But in all cases, on making an | which belong to the zemindar, are Kone with rose-trees 
A cobweb seer ty | which objects 3355 to 55459 of incision through the lung and exposing the small bronchial | and Jet by the year, at so much per 04 for the ground, 
in inch in diameter could be accurately measured, by Mr. tubes, we will find them filled with mucus containing more | so much extra for the trees on it. The rent is generally 
Joseph Zeutmayer. or less of the parasites in it. On exposing the large tubes | 5 rupees per biggah for the ground, and 25 rupees extra for 
we will very often find large bunches or nests coiled together | the rose-trees, of which there are 1,000 on each diggah. If 
To aes like a rope and completely closing the tubes. They are from | the season be good, these 1,(« 0 trees should yield 1 lac of 
MEETING OF THE BIOLOGICAL AND MICRO- | one to three inches ee and about as thick as the fine white | roses, the value of which will vary with the year fiom 40 to 
SCOPICAL SECTION OF THE ACADEMY OF NATU- | wrapping yarn used by grocers and druggists. | 70 rupees, i.¢., 41. to 7l.. The purchases are always made at 
RAL SCIENCES. PHILADELPHIA, DEC. 1, 1879. On opening the trachea (wind pipe)and examining the so much per lac. The rose-trees come into flower in March 
mucous membrane we will, in the majority of cases, find | and continue so throughout April. The flowers are pluck- 

Director Dr. Cant Serer in the Chair. them adhering to it. In fact, Ido not think there is any | ed in the early morning by men, women, and children, and 

Dr. James MoCoarr presented for examination the lungs 


| part of the organs exempt. In support of this | in bags to contracting for . distil- 
| assertion I will cite a case. | lation into rose-water. growers themselves rarely dis- 
taken that died from a disease resembling Gobbold says ( 


835) the of October, | till. are of the most | There is a 
1875, he received from Mr. Geo. Farrow, of Durham, a fresh | great variety of rose-water manufactured in the bazaar, and 

nent Ge beet te pony neg = tng a ee ‘and characteristic specimen of diseased lungs in which the | much that bears the name is nothing more than a mixture 
nehes in bronchi were swarming with filaria. | of sandal-oil. The best rose-water procurable may be com- 
ng ordinary white | Now, in conclusion, permit me to repeat that I think this | puted as requiring 1,000 roses toa seer of water, which 

al ee ee a ee a ' disease is met with quite frequently, but is not understood | yields 144 seer of rose-water. The boiler of the still holds 
selled together in mansece or a , The « oy a P fi oon. | by amateurs, and if this brief sketch will be the means of | from 8,000 to 12,000 or 16,000 rose-blooms. On each 8,000 
ts Chout the causing them to investigate not only this, but all other | roses 10 to 11 seers of water are placed, and 8seers of rose- 
cative lanes y pares © | diseases of cattle, I will feel amply rewarded for the time | water This a9 in carboy, and - 
£8. ~ spent in writing it. to the sun for a few days to become pucka, or ripe; it 

on on, an ollowing artic ROSE-F @ Vent the scent escaping. The 8 seers of rose-water will 
ARMING. | fetch 12 to 16 rupees. The value of the roses sold at 


pneumonia scare last spring, I am inclined to think | colonial + (£4,000). 
that the farmers and dairymen throughout the State are pre- are favorable and labor cheap. The pursuit would be an| To procure the aftar or oito the roses are put into the still 
Pared to, and with few exceptions do, class all 
affections of cattle under the head of pleuro-pneumonia. 
am sorry to say that I think in many cases they are sup- ‘consider, be made a very remunerative affair. 


stand to go with the tide and say the animal has (the of the Turkish and Bulgarian rose-farms during the war of | aoetyge Srey watered, and allowed to remain quiet 
fashionable disease) pleuro-pneu 
without cavil, and the ref. saves his reputation and the farmer found in the European 


: facturing attar and rose-water followed in and in | placed for a short period in the sun, and after a sufficient 
mo | seldom see an article in any of the journals India may supply some useful hints and to those red off clear into fresh 
on Parasitic bronchitis, also called husk, or hoose, I will call , dis: d to give the subject consideration. ‘ 
your attention to a few cases, not with a view of introducing | nel Baker—not Valentine Baker, by the way—io his| From one lac of roses it is estimated that 180 or 
anything new, as the disease is, or at least should be, under- | recent work on Turkey, gives the following account of the | one tolah of attar can be obtained, or more if the roses 
stood by veterinarians. I am afraid amateurs know very | method pursued at Kezanlik. a small district south of the | are full-sized and the nights at the same time cool enough 
if anything about it. | Balkans and about 1,500 feet above the sea level, which is | to admit of perfect lation, The attar sells in I 
On October a friend was called to see some calves | or was the center of the industry: at 50 to 90 rupees the None has hitherto been ex- 
Were sick at Mr. John Heinly’s place in Northampton, ‘‘The flowers have the appearance of our common dog- 
ty, of this State. On arriving there he found one in a| rose, and are of the varieties R. damascena, Re, In both cases it will be seen the processes of culture and 
tees Condition and five others sick. He was told that | and R. moschata, The last affords the chief ingredient of | manufacture are of the most primitive kind. In skilled 
wo. died before he was called on. third died that after-| the attar. The natives know. very little of varieties, and | hands they might, no doubt, be materially improved at com- 
The are concerned only with vely small cost, and the profits, already considerable, 
doctor made a post-mortem examination and brought! oil. The rose is grown by the farmers in every village in! proportionately. —Csienies and Ziadie 
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MOTHS ENTRAPPED BY AN ASCLEPIAD PLANT 
(PHYSIAN'THUS) AND KILLED BY HONEY BEES. 


Towarp the last of September, Mr. John Mooney, of | 
| road and over which the A. T. & 8. 


Providence, an observing man, brought us a stalk of 
Physianthus albens, an Asclcpiad plant originating in Buenos 
Ayres, with the bodies of several moths (Plusia precationia) 
hanging dead by their proboscides or maxille. It was found 
that the moths had, in eens to reach the pollen 
pockets, been caugbt as if in a vise by one of the opposing 
edges of the five sets of hard horny contrivances covering 
the pollinia. A few days after, Mr. Everett A. Thompson, 
of Springfield, Mass., wrote us that he had a plant of the 
same species which had caught a number of moths of several 
species, and that in some cases only the heads and tongues 
of the moths were left, and he attributed this dismember- 


THE LANDS ALONG ARIZONA RAIL- 


Tue route surveyed for the old Atlantic and Pacific Rail- 
F. R. now proposes to 
construct its line, contains 185,000 acres ofthe finest timber 
land on the continent, all of which is now surveyed, and 
one-half of which will be the property of the railroad com- 
pany. There are within the limits of the railroad grant in 
Arizona 8,960,000 acres of land. For every twenty-five miles 
of road constructed the company receives a patent for 600, 

000 acres of land, including thé coal and iron deposits found 
thereon. At the government price of $1.25 per acre, this 
subsidy amounts to the enormous sum of nearly $40,000 per 
mile, aud it is safe to say that, for pasture alone there is not 
asingle acre of the whole grant that is not worth that 


ment to birds, but wrote in the same letter that bis father | amount, and, with a railroad constructed through it, the 


had seen bees sting the moths while alive and struggling. 
He sent me one «.* the moths, which proved to be a Plusia 
precationis, the scrae species as we had observed in Provi- 
dence, and a honey bee (Apis mellifica) which had been seen 
by his father to attack the moths, and which had a pollen 
mass of the same plant attached to one of its fore legs. 
On writing Mr. Thompson that his father’s observations 
were quite new, the hive bee not being knoWn to be car- 
nivorous, beyond it: well-known habit of stinging and kill- 
ing the males of its own species and the bee moths invading 
its cells, bis father, Rev. t Thompson, of North Woburn, 
Mass., a careful observer, kindly prepared the following 
statement: 

“T cannot undertake to give an account of my observa- 
tions of the plant, moths, and bees, concerning which in- 
quiry is made, from the standpoint of a scientist, which I do 
not claim to be, but after pretty close watching, continued for 
many days, I feel quite confident of the genera) correctness | 
of the following statement: 

‘* Early in September, of the present year, as I made one 
of my daily visits to the plant, to me unknown before, the | 
Physauthus albens, or Arauja, | noticed among the many 
moths that had been caught in the flowers a considerable 
number of tongues still in the traps, while all, or nearly all, 
else belonginz to the recent captives had disappeared. | 
While I stood gazing, my attention was arrested by two or 
three bees buzzing immediately around as many entrapped 
moths that were alive and struggling to get away. Every 
moment or two the bee suddenly and furiously darted upcn | 
the prisoner, and seemed to me to sting it despite its) 
desperate efforts to escape. This onset was generally in- | 
stantaneous, but was repeated again and again, and, after 
the moth became still and apparently lifeless, the bee settled | 
upon it, and, if my eyes did not greatly deceive me, be- | 


had previously noticed the tongues, but 


gan to devour it. 
supposed the bodies of the moths had been eaten by birds, | 
thouch I had not actually seen it done. I cannot, therefore, | 
positively assert what seemed to me the fact at the time, | 
though | had no other thought, and the fact that so man 
of the moths had actually disappeared, leaving only their | 
tongues, and, in some cases, other fragments of their bodies, | 
in the shape of legs clinging to bits of casing or skin, satis- | 
fied me that the bees had really feasted on animal food as| 
well as upon the nectar of surrounding flowers. 
**I did not suppose it to be the honey bee at the time, but 

a kind of wasp, such as or similar to that whose nest I had 
sometimes found in sodded banks or terraces, and looked 
upon as an architectural wonder. Yet 1 did not examine it, | 
and can only say that I saw many, or supposed I did, upon 
a bed of nasturtiums and other Howers,a few feet distant | 
from the physianthus. 
“1 think [ have found as many as three or four different | 
kinds of moths upon the plant, besides numerous small black 
flies which, unlike the moth, go down bodily into the flower. 
Tompson. | 

“North Woburn, Oct. 29, 1879.” 


Upon writing Dr. Hermann Miller in reference to these 
facts, he replied as follows: 

**Leppstapr Nov. 10, 1879.—Physianthus albens has been | 
observed by Delpino as being visited by humble bees and | 
fertilized by their proboscis. It isa new and very interest- 
ing fact that Plusia precationis is caught by the flowers of | 
this plant, and bas been found dead, suspended by its pro- 
boseis. About carnivorous habitsof bees. my brother Fritz, 
in South Brazil, has observed that honey bees (but I do not 
remember for the moment whether Apis or stingless Brazilian 
honey bees) licked eagerly the juice dropping from pieces of 
flesh which had been suspended in order to be dried in the 
openair. Nothing else, as faras I know, has ever been pub 
lished on the carnivorous habits of bees; I hope, therefore, 
you will soon publish your very interesting observations.” 

We have’ also received the following letter from Mr. 
Darwin, dated Down, Beckenham, Kent, Nov. 23: “I never 
heard of bees being in any way carnivorous, and the fact is 
to me incredible. Is it possible that the bees opened the 
bedies of the plusia to suck the nectar contained in their 
stomachs? Such a degree of reason would require repeated | 
confirmation, and would be very wonderful. I hope that | 
you or sone one will attend to the subject.” 

We have also received the following note from Prof. Gray | 
in reference to the subject: ‘It has long been familiar, and 
must several times have been recorded, that moths or but- 
terflies and other insects are caught by getting their tongue, | 
proboscis, or legs into the chink between adjacent wings of | 
the anthers in Piysianthus or Arauja albens, and Aselepias, 
etc. The anther wings are very rigid, the groove between | 
them narrows gradually upward, so that when a leg or pro- 
boscis is engaged, an upward pull only fixes it more securely, 
and the unhappy insects seem rarely to pull backward or 
downward, which is the only way to get disengaged. As to 
the rest of your account I know nothing; and should say 
that the observations need, if not ‘repeated confirmation,’ | 
at least some confirmation by an entomological observer.” | 

It appears from the fact that the single worker bee re- | 
ceived had a pollen mass attached to one of its fore legs, 
that it visited the plant originally for the sake of its nectar. | 
For what purpose did it attack, kill the moths. and, as 
is cluimed, ‘“‘ devour” them? We publish the observations 
of Mr. Thompson, and the comments upon them. with the | 
hope the receive attention next summer. 

nce this note has been put in type, Prof. A. J. Cook. o 
the Agricultural College of Michigan, well known as = 
apiarian of experience, informs us that within the hive, hone 
bee workers, in killing the drones. tear them in pieces with 
their mandibles rather than sting them, and that he has seen 
them thus kill a humble bee that had entered the hive: it 
thus appears, what we judge will be quite new to ento- 
mologists. that the honey bee uses its mandibles, at least on 
some occasions, as weapons of attack, quite as much as the 
sting; this would also corroborate the exactness of Mr. 
Thompson's observations.—A, Packard, Jr., in 
Naturalist 


| with useful cautions against mistakes to which learners were 


average value of lands will reach a much higher figure 
than the government price. The value of the coal and iron 
deposits is simply incalculable; from one border of our Ter 
ritory to the opposite frontier there is hardly a dozen square 
miles that does not include loads of either gold, silver, cop- 
per, lead, fire-clay, graphite, or other minerals. The rainfall 
of this era is sufficient to produce, without irrigation, boun- 
tiful crops of fruits and cereals. The Mormons have lon 
since recognized the value of these lands for agriculture, an 
have been quietly taking possession of them for the past few 
years, notwithstanding the lack of communication with the 
markets of the outside world. Under their communal sys- 
tem they have built numerous colonies in the forests of 
Northern Arizona, which are models of thrift and neatness. 
and abound with all that is necessary to human happiness, 
save, perhaps, railroads, telegraphs, and newspapers.—Ari- 
zonian, 


SKETCHING FROM NATURE. 
A RECENT evening lecture at the Londen Institution, was 


| delivered by Mr. Walter Severn, on ‘‘ Sketching from Na- 


ture,” and was practically illustrated. The art of paintin 

in water-colors in direct imitation of nature, he vemenied 
lish. As Mr. Ruskin had said, it was only by rapid and fre- 
quent sketching that it could be acquired. 
should study comfort in his arrangements, that there might | 
be nothing to distract bis attention from his work. The les- | 
son should not exceed about two hours and a half. Having 
chosen his subject, he was himself in the habit of erecting 
his umbrella tent, such as they saw pitched on the platform, 
and to seat himself on his canvas covered tripod, with all 
need‘ul appliances of his art wellin hand. The lecturer 
gave instructions as to the arrangement and mixing of colors, 


liable. He made remarks on the painting of shadows—such 
as that in the afternoon and at sunrise they should be paint- 
ed cool, but warm in broad daylight. Thence he passed to 
show the various ways of rendering the lights, with obser- 
vations on stippling, batching, rubbing, and taking out, re- 
commending the student to provide himself with plenty of 
clean rags. The lights and shadows should be graded. Glaz- 
ing was explained as the putting of one color underneath 
another, instead of mixing the two; to this practice was due 
the permanence of the works of the old masters, owing to 
their having escaped the chemical changes caused by mixing 
the colors. The effects of glazing Mr. Severn illustrated b 
a sketch of his own—a cliff scene in the Island of Sark. 
few words on tone followed. To catch the idea of tone, the 
learner should look at nature with the eye of an engraver 


was, in its origin and present perfection, emphatically Eng- | a future occasion. 


sehool, a building of gigantic proportions and of exshgalll 
ing n 
nary beauty. The wl are solid stone, and 

wood, iron, and glass. It is nearly 400 feet in 
100 feet wide, and divided into a great center ange 

aisles. The central department is decorated with a triege qf 
painted brasswork representing birds, beasts; and foliage: 
and of perfect workmanship and elegant-design. I¢qgam 
feet high and lighted by 8,000 gas jets. Here the Dukegamm 
pleasure in seeing his horses exercised. The ‘‘ works? im 
He employed constantly upon them over 
workmen. 


An important communication was lately made {6 
members of the Glasgow Philosophical Society by Mr Jam 
Mactear, of the St. Rollox Chemical Works. Mr. Mactem 
said that on the 12th of December he sent a note to Mi 
| Dixon (the secretary), giving certain ascertained regu 

were of such a startling nature that he stipulated gj 
| note was to be kept sealed until that meeting—until, infgam 
| he had satisfied himself by all the means in bis power, a 
| by more competent opinion, perhaps, than his own, as tegiE 
|nature of these results. He had submitted the resuliggg 
Prof. Tyndall and Prof. Smyth, and they were now indi 
hands of Mr. Maskelyne, of the British Museum. 
were briefly these. After a series of careful experimengy 
extending over a period dating as far back as 1806, he had 
succeeded in obtaining crystallized forms of carbon. Thigg 
were perfectly pure and transparent, and had all the refrm 
tive power of diamonds. They had the crystalline form ag 
diamonds, and resisted acids. alkalies, and the intense heatee 
the blow-pipe. They also scratched glass, and the only otha 
tests that remained to be applied were as to whether ¢ 
could scratch diamonds or be scratched by diamonds ag §@ 
the refractive index of the crystals, and also the measummy 
ment of the angle of the crystals. These tests had not, @ 
he had said, been carried out, but they would be shortly; and 
he hoped to put some of the specimens before the society gq 
He had no doubt in his own mind, an® 
neither was there any doubt in the minds of the scientiig 


he sketcher | gentlemen whom he had consulted, that oe diamond 


but in the meantime he preferred to describe them as'pumm 
crystalline forms of carbon. The forms he had obtainem 
were in size one thirty-second of an inch. 

Prof Maskelyne after careful examination pronounced tii 
specimens not to be diamonds but compositions of siligg 
Mr Mactear however rejoins, and says that Prof. 
made a mistake. 
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who has to reproduce a scene without the help of color. 


The lecturer then approached what he termed the somewhat | be supplied. Two volumes are issued yearl . 


All the back volumes of Tae can likewise 
Price off 


alarming subject of perspective, abstaining from the geo-| each volume, $2.50, stitehed in paper, or $3.50, bound i 
metrical treatment of the problem, and showing how much | stiff covers. 


might be done with the help of a carpenter’s rule. The stu- | 
dent should try to make his picture tell a story, if only the 
incidence of a sunbeam. He should learn from failures as | 
well as from successes. If self-reliant and animated with 
the true spirit of art, his ‘* flukes” would be systematized 
and ripen into real mastery of the principles of success, The 
rules of art were few and easily learned, and good painting 
generalized the facts in a short and simple way. al art 
was nature distilled in man’s alembic. No two artists saw 
nature in exactly the same light, yet all copied her cunscien- 
tiously. Let them take as examples DeWint, Cox, Turner, 
and Miller. In conclusion, he urged all] students present to 
lose no opportunity of observing vature, and to take plenty 
of notes. They would thus be never less alone than when 
alone. 


A SUBTERRANEAN PALACE, 


A CORRESPONDENT of the Sheffield Telegraph gives the fol- 
lowing description of Welbeck, the Nottinghamshire seat 
of the Duke of Portland: The grounds seem to be literally 
undermined. Extending in all directions from the abbey 
are burrows or passages; not mere —- or excavations, 
but lofty, spacious passages, brilliantly lighted oY costly ap- 
paratus for letting in sunlight, and, where sunlight cannot 
be admitted, by lights from gas. By an underground pas- 

we come to the celebrated riding-school, the like of | 
which is not to be found in Europe or in the world. It is 
entered by a trap-door, opened by means of a curiouc!y-de- 
signed crank in the pene In the days of the Duke of 
Newcastle it was u as a riding-school; now it is a mag- 
nificent museum of art over 180 feet in length. Hundreds of 
pictures are arranged—not hung—round the gallery, and 
iled in stacks on the floor are thousands of volumes of 
Costes. some modern, and many old, rare, and valuable. The 
floor of this gallery is of oak, and the ceiling is made to re- 
present a brilliant midsummer sky. Mirrors in profusion 
are placed about, and light is shed from four chandeliers 
suspended from the roof, and each weighing a ton. This 
apartment is lighted up by over 2,0 0 gaslights, and, when 
all are illuminated, the effect must be extremely brilliant. 
There are some miles of passages under the grounds. One 
extends from the abbev half the way to Worksop. Another} 
was used only by the Duke of Portland. The 8 are | 
all broad enough for three people to walk abreast in them, | 
and pleasant to walk in. The library, like the picture-gal- | 
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In fact, Welbeck was like an industriajqamm 
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